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COMMUNICATION NETWORK FOR USE IN
AUTOMATICALLY DELIVERING
PRESCRIPTIONS

RELATED APPLICATIONS

This patent application 1s a continuation of U.S. patent

application Ser. No. 11/001,110 filed on Nov. 30, 2004 now
abandoned which 1s a continuation-in-part of U.S. patent
application Ser. No. 10/880,269, filed on Jun. 29, 2004, now
abandoned which claims the benefit of prior filed U.S. Pro-
visional Patent Application Nos. 60/484,544 filed on Jul. 1,
2003 and 60/576,005 filed on Jun. 1, 2004, which 1s a con-
tinuation application of U.S. patent application Ser. No.
10/801,321, filed on Mar. 16, 2004, now U.S. Pat. No. 7,123,
989 which claims the benefit of prior filed U.S. Provisional
Patent Application No. 60/484,544 filed on Jul. 1, 2003. The
entire disclosures of these applications are considered as
being part of the accompanying applications, and are incor-
porated by reference herein.

FIELD OF THE INVENTION

The present invention relates generally to dispensing units
tor dispensing 1tems to mndividuals and, more particularly, to

automated or computer-controlled dispensing units.

BACKGROUND OF THE INVENTION

The typical pharmaceutical transaction entails a doctor
ordering a prescription for a patient, the prescription being
delivered to or filled at a pharmacy, and the patient/customer
picking up the finished prescription from the pharmacy.

The typical transaction requires face-to-face interaction
between the patient/customer and an available pharmacist,
technician, or clerk 1n order to receive or pick up the finished
or filled prescription. In conventional settings, a customer
may be required to wait in line to drop off and/or pick up a
finished prescription. Further, when the customer can pick up
the prescription may be constrained by the hours that a par-
ticular pharmacy 1s open for business. This may result 1n lost
potential sales to a retail establishment in which a pharmacy
1s located because the customer may cancel a trip to the retail
establishment that they otherwise might have made had the
pharmacy been open. This may also result 1n a delay for the
customer to pick up time-sensitive prescriptions. A device
that allows a customer to pick up a fimished prescription
without face-to-face contact with pharmacy staff would be
welcomed by customers 1n need of finished prescriptions and
the pharmacies serving them.

SUMMARY OF THE INVENTION

The present invention provides, 1n one aspect, a random
access and random load dispensing unit including a housing,
at least one support located in the housing and defining a first
axis, a plurality of platforms movable along the support along
the first axis, a plurality of bins supported on the platiforms,
the bins being movable with the platforms, and a shuttle
assembly movable along the first axis and further movable
along a second axis substantially perpendicular to the first
ax1is between the plurality of platforms to access and retrieve
products stored 1n the bins.

The present mvention provides, 1n another aspect, a ran-
dom access and random load dispensing unit including a
housing, a shuttle assembly movable 1n the housing to access
and retrieve products stored in random locations 1n the hous-

10

15

20

25

30

35

40

45

50

55

60

65

2

ing, an access door pivotably coupled to the housing, and a
plurality of customer interface components coupled to the
access door. At least one of the customer 1nterface compo-
nents 1s configured to determine an identity of a customer. The
dispensing unit also includes a computer 1n communication
with the customer interface components. The computer 1s
able to match the customer with at least one of the products
stored 1n the random locations 1n the housing. The dispensing
unit further includes a controller 1n communication with the
computer for operating the shuttle assembly. The shuttle
assembly 1s directed to the location 1n the housing to retrieve
the at least one product for the customer.

The present invention provides, in vet another aspect, a
random access and random load dispensing unit including a
housing, an access door pivotably coupled to the housing, and
a plurality of customer interface components coupled to the
access door. At least one of the customer 1nterface compo-
nents 1s configured to determine an identity of a customer. The
dispensing unit also includes at least one substantially verti-
cally-oniented support defiming a first axis and located 1n the
housing, a plurality of platiorms movable along the first axis
and coupled to the support, and a plurality of bins supported
on the platforms. The bins are movable with the platforms to
selectively allow only the bins on one of the plurality of
platforms to be accessed at a given time. The dispensing unit
turther includes a shuttle assembly movable along the first
axis. The shuttle assembly 1s further movable along a second
axis and a third axis coplanar with the second axis. The
second and third axes are substantially perpendicular to the
first ax1s and to each other. The shuttle assembly 1s movable
along the second and third axes between the plurality of
platforms to access and retrieve products stored 1n the bins.
The dispensing unit also includes a computer 1n communica-
tion with the customer interface components. The computer 1s
able to match a particular product previously specified for the
customer with a random location 1n the housing 1n which the
particular product 1s stored. The dispensing unit further
includes a controller in communication with the computer for
operating the shuttle assembly. The shuttle assembly 1s
directed to the random location 1n the housing to retrieve the
specific product for the customer. The dispensing unit also
includes a dispense bin located 1n the access door. The dis-
pense bin 1s movable between a first position, in which the
dispense bin 1s deployed into the housing for the shuttle
assembly to deposit the product into the dispense bin, and a
second position, 1n which the dispense bin 1s retracted into the
access door and the product 1s ready to be retrieved by the
customer. The dispensing unit further includes a dispense bin
l1id selectively covering the dispense bin. The dispense bin lid
1s movable between a first position, 1n which the product 1n
the dispense bin 1s 1naccessible by the customer, and a second
position, 1n which the product in the dispense bin 1s accessible
by the customer for removal.

The present invention provides, 1n a further aspect, a con-
tainer for use with a vending apparatus configured to dispense
pharmaceuticals, whereby the vending apparatus utilizes an
automated picker assembly to retrieve the container. The con-
tainer includes a receptacle containing the pharmaceuticals,
and a substantially rigid header coupled to the receptacle. The
header includes opposite end portions extending beyond an
outer periphery of the receptacle, two apertures through the
header, and a barcode label coupled to the header.

The present invention provides, in another aspect, a con-
tainer for use with a vending apparatus configured to dispense
pharmaceuticals. The vending apparatus utilizes an auto-
mated picker assembly to retrieve the container. The con-
tainer includes a receptacle having an open end to deposit
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therein the pharmaceuticals, and two opposing side walls
defining in part the open end. The container also includes a
header having an insertion portion insertable into the open
end of the receptacle between the opposing side walls, oppo-
site end portions extending beyond an outer periphery of the
receptacle, and two apertures through the header, the aper-
tures each defining a shape having an apex. The container
turther includes a label having a barcode printed thereon. A
first portion of the label 1s coupled to one of the side walls of
the receptacle and to one side of the header. A second portion
of the label extends beyond an outer periphery of the header.
The second portion of the label 1s configured to couple to a
second side of the header and the other side wall of the
receptacle to at least partially close the open end of the recep-
tacle.

The invention also provides a method of managing an item
in a dispensing unit that includes a controller, a picker assem-
bly, and a plurality of trays. Each of the trays has a plurality of
slots. The method includes selecting a tray from the plurality
of trays at the controller, and loading the item into a first slot
of the selected tray. The method also includes moving the
item to a second slot of another tray with the picker assembly,
and at the controller, automatically updating location infor-
mation relating to the second slot 1n which the 1tem has been
deposited.

Other features and aspects of the present mvention will
become apparent to those skilled 1n the art upon review of the
tollowing detailed description, claims and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, wherein like reference numerals indicate
like parts:

FIG. 1 1s a front perspective view of a random access and
random load dispensing unit of the present mnvention;

FI1G. 2 1s a rear perspective view of the dispensing unit of
FIG. 1;

FIG. 3 1s a rear perspective view of a portion of the interior
of the dispensing unit of FIG. 1, i1llustrating a portion of the
internal components of the dispensing unit;

FI1G. 4 1s a front perspective view of a portion of the internal
components of the dispensing unit of FIG. 1;

FIG. 5 15 a side view of the internal components of the
dispensing unit of FIG. 1;

FIG. 6 1s a top perspective view of a shuttle assembly of the
dispensing unit of FIG. 1;

FI1G. 7 1s a bottom perspective view of the shuttle assembly
of FIG. 6;

FIG. 8 1s a front perspective view of a carnage and the
shuttle assembly of the dispensing unit of FIG. 1;

FIG. 9 1s a rear perspective view of the carriage and the
shuttle assembly of the dispensing unit of FIG. 1;

FI1G. 10 1s a top perspective view of the carrniage and shuttle
assembly of FIG. 8 supported by a Z-axis support;

FIG. 11 1s a rear perspective view of a dispense bin of the
dispensing unit of FIG. 1, illustrating the dispense bin being
deployed to recerve a finished prescription;

FI1G. 12 1s a front perspective view of the dispense bin of
FIG. 11, illustrating a dispense bin lid 1n a closed position;

FIG. 13 1s a front perspective view of the dispense bin of
FIG. 11, illustrating the dispense bin lid 1n an open position so
the finished prescription may be removed from the dispense
bin;

FI1G. 14 1s a rear perspective view of the dispense bin of
FIG. 11, illustrating a trap door being deployed to drop the
finished prescription from the dispense bin;
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FIG. 15 1s a rear perspective view of the dispense bin of
FIG. 11, 1llustrating the trap door being moved to a closed or
non-deployed position;

FIG. 16 1s a rear perspective view of the dispense bin of
FIG. 11, illustrating continued movement of the trap door
toward 1ts closed or non-deployed position;

FIG. 17 1s a rear perspective view of the dispensing unit of
FIG. 1, illustrating a plurality of distribution trays and the
shuttle assembly;

FIG. 18 1s a perspective view of a technician/pharmacist
loading the distribution trays with finished prescriptions;

FIG. 19 1s a rear perspective view of the dispensing unit of
FIG. 1, 1llustrating the technician loading distribution trays
into the dispensing unit;

FIG. 20 1s a perspective view of a first construction of a bag,
or container for storing the finished prescriptions;

FIG. 21 1s an exploded, front perspective view of another
construction of a bag or container for storing the finished
prescriptions;

FI1G. 22 1s an assembled, rear perspective view of the bag or
container of FI1G. 21;

FIG. 23 1s a front perspective view of yet another construc-
tion of a bag or container for storing the finished prescrip-
tions;

FIG. 24 15 a front perspective view of the random access
and random load dispensing unit of the present invention,
illustrating a housing of the unit being vertically offset from
an access door of the unit including customer interface com-
ponents;

FI1G. 25 1s atlowchart schematically 1llustrating the loading
process of the dispensing unit of FIG. 1;

FIG. 26 1s a flowchart schematically illustrating the dis-
pensing process of the dispensing unit of FIG. 1;

FI1G. 27 1s a flowchart schematically 1llustrating the opera-
tions performed by the dispensing unit of FIG. 1 1n dispensing
a fimshed prescription;

FIG. 28 1s a partial cutaway view of the dispensing unit of
FIG. 1, i1llustrating rear dispense of a finished prescription;

FIG. 29 shows an information networking system;

FIG. 30 shows a prescription preparation data flow;

FIG. 31 shows an exemplary data flow when a consumer
requests for a refill prescription to be put in the dispensing
unit of FIG. 1;

FIG. 32 shows a flow chart 1llustrating an exemplary quick
loading or filling process;

FIG. 33 shows an exemplary transier process for returning
prescription to a return tray;

FI1G. 34 shows a flow chart 1llustrating an exemplary empty
slot verification process;

FIG. 35 shows a flow chart illustrating an exemplary auto-
mated mventory flow process;

FIG. 36 shows a flow chart illustrating an exemplary con-
solidation process;

FIG. 37 shows an exemplary unloading process;

FIG. 38 shows a flow chart illustrating an exemplary pre-
scription deposit process;

FIG. 39 shows an alternate flow chart 1llustrating an exem-
plary deposit process;

FIG. 40 shows an exemplary power up process; and

FIG. 41 shows an exemplary data source.

Belore any features of the invention are explained 1n detail,
it 1s to be understood that the invention 1s not limited in 1ts
application to the details of construction and the arrange-
ments of the components set forth 1n the following description
or illustrated in the drawings. The mvention i1s capable of
other embodiments and of being practiced or being carried
out in various ways. Also, 1t 1s understood that the phraseol-
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ogy and terminology used herein 1s for the purpose of descrip-
tion and should not be regarded as limiting. The use of
“including”, “having”, and “comprising” and variations
thereol herein 1s meant to encompass the items listed there-
alter and equivalents thereof as well as additional 1tems. The
use of letters to 1identity elements of a method or process 1s
simply for identification and 1s not meant to indicate that the
clements should be performed 1n a particular order.

DETAILED DESCRIPTION

FIGS. 1 and 2 illustrate an automated random-access and
random-load dispenser or dispensing unit 100 which allows
customers to purchase products, particularly prescription
medicines. As shown 1n FIG. 1, the unit 100 1includes a hous-
ing 102, means to communicate with the customer (e.g., a
touch screen 104, or the like), means to identify the customer
(e.g., a magnetic stripe card reader 105), and means to accept
payment from the customer (e.g., a cash acceptor or a credit
card reader 106). The credit card reader 106 can be utilized as
the magnetic stripe card reader 103 to 1dentity the customer.
The unit 100 may alternatively or additionally include other
identification readers, such as a barcode scanner 107 located
at the front of the unit 100. The barcode scanner 107 may
work 1n conjunction with customer 1dentification cards (e.g.,
drivers licenses, etc.) and/or store cards (e.g., prescription
drug cards, pharmacy discount cards, customer loyalty cards,
etc.), which typically include a barcode to identify the cus-
tomer. Further, other 1identification readers may be utilized,
such as fingerprint readers and retinal scanners, for example,
to 1dentily the customer.

The touch screen 104 can also be utilized by the customer
to 1mtiate customer login. For example, the customer can
utilize the touch screen 104 to enter a user name or other
identifying information, such as a prescription number. The
touch screen 104 can further be utilized by the customer to
verily their 1dentity by inputting, for example, a password
(e.g., a birth date, social security number, etc.) or a personal
identification number. In some other embodiments, the touch
screen 104 can identily a customer by prompting the cus-
tomer to verily their identity by mputting, for example, a
combination of identifiers such as date of birth and customer
last name, date of birth and customer street address, date of
birth and customer residential zip code, date of birth and
customer phone number, and the like, which the customer has
provided during a registration process, detailed hereinafter.

The umt 100 may also include a signature pad 304 on
which the customer may record their signature to complete a
purchase. Further, the unit 100 may include a printer 305 (see
FIG. 3) to output a receipt (through dispense opening 306) to
the customer for a record of the purchase. The unit 100 may
also include a camera 308 to monitor and/or record custom-
ers’ transactions with the unit 100. After a customer com-
pletes a transaction with the umt 100, the unit 100 may dis-
pense a finished prescription to a dispense bin 310 (see FIGS.
3-5), which 1s accessible by the customer through a retract-
able dispense bin lid 312 (see FIG. 1). The dispense bin 310
and operation thereof will be discussed i1n greater detail
below.

Alternatively, the unit 100 may 1incorporate more than one
touch screen 104, more than one magnetic stripe card reader
105 and/or credit card reader 106, more than one barcode
scanner 107, more than one signature pad 304, more than one
printer 305, more than one camera 308, and more than one
dispense bin 310 to allow more than one customer to utilize
the unit 100 at a given time.
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Some pharmacies are required to present consumers a vari-
ety of papers, such as HIPAA privacy rights statements that
also require signatures. In order to track that HIPAA privacy
right statements have been signed, the pharmacies often cap-
ture the signatures of the consumers and set a flag 1n the
respective files associated with the consumers. The umt 100
can be configured to display information such as the HIPAA
privacy rights statements, and to prompt the consumer for
signature before dispensing any prescriptions. Once the sig-
nature has been captured via the signature pad 304, a flag
associated with the consumer i1s set 1n the unit 100 electroni-
cally.

The customer interface controls or components, including,
the touch screen 104, magnetic stripe card reader 105 and/or
credit card reader 106, barcode scanner 107, signature pad
304, receipt dispense opening 306, camera 308, and dispense
bin 310 are located on an access door 313 coupled to the
housing 102. The access door 313 may be pivotably coupled
to the housing 102, such that an operator may pivot the access
door 313 away from the housing 102 to service the working
components of the touch screen 104, magnetic stripe card
reader 105 and/or credit card reader 106, barcode scanner
107, signature pad 304, receipt dispense opening 306, camera
308, and dispense bin 310.

The unit 100 may 1ncorporate a prescription drop-off bin
500 (see FIG. 3) to allow a customer to drop ol their pre-
scription to be filled. Prescriptions may be inserted through a
slot 504 1n the access door 313 to be collected by the drop-off
bin 500. The prescription drop-oif bin 500 may be integrally
formed with the access door 313. Alternatively, the prescrip-
tion drop-oil bin 500 may be a separate component from the
access door 313 and positioned at a different location on the
housing 102. A pharmacist or technician may access the
drop-oil bin 500 by opening the access door 313 to retrieve
the prescriptions deposited in the drop-oif bin 500.

The unit 100 also includes a computer 124 that 1s operable
to interface with the touch screen 104, the credit card reader
106, the barcode scanner 107, the signature pad 304, and the
receipt printer 305. The computer 124 may be physically
located almost anywhere in the unmit 100, however, in the
illustrated construction, the computer 124 1s located 1n the
access door 313 of the unit 100. The computer 124 1s shown
as a component of the unit 100, but 1t will be understood by
those of ordinary skill 1n the art that the computer 124 could
be remote from the unit 100 and operate the unit 100 through
an information connection, such as a network. Further, the
computer 124 1s shown as dedicated to the unit 100, but
multiple units 100 could operate off the same computer 124.
The unit 100 would not need 1ts own computer 124, but
instead could operate off a computer 124 housed 1n another
unit 100 or not housed within a umt 100 at all. The housing
102 may further include a conveniently located countertop
(not shown) to facilitate the customer’s interaction with the
unit 100.

FIGS. 4 and 5 1llustrate the internal components of the unit
100. Two vertically-oriented platform support members
201a, 2015 support a plurality of platiorms 216, such that the
platiorms 216 are allowed to travel or maneuver along a
vertical axis (1.e., Y-axis 112) inside the housing 102. In the
illustrated construction of the unit 100, the platforms 216 are
cantilevered oif of the support members 201a, 2015. How-
ever, 1n alternative constructions of the unit 100, additional
support members may be utilized to support the front portions
of the platforms 216.

A plurality of vertically-oriented, or “Y-axis” support
members 202a-202d support a picker or shuttle assembly
208, such that the shuttle assembly 208 1s allowed to travel or
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maneuver along a vertical axis (1.e., Y-axis 112) inside the
housing 102. In addition, an “X-axis™ support 222 or a car-
riage (also see FIGS. 8-10) allows the shuttle assembly 208 to
travel or maneuver from side to side 1n the housing 102 (1.¢.,
along X-axis 120). Further, “Z-ax1s” supports 204 or carriage
supports (see FIGS. 4, 5, and 10) allow the shuttle assembly
208 to travel or maneuver from the front of the housing 102 to
the rear of the housing 102 (1.¢., along Z-ax1s 116). The Y-axis
supports 202a-202d, the X-axis support 222, and the Z-axis
supports 204 combine to provide a support structure allowing
the shuttle assembly 208 to travel to any defined location
within the housing 102.

With reference to FIGS. 8 and 9, the X-axis support 222 1s
configured to receive the shuttle assembly 208. As shown 1n
FIG. 6, the shuttle assembly 208 includes an X-axis drive
motor 314 to provide movement to the shuttle assembly 208
relative to the X-axis support 222. To provide such move-
ment, the shuttle assembly 208 may utilize a pinion 315
coupled to the X-axis drive motor 314 to drivably engage a
rack (not shown) fixed to the X-axis support 222. As such,
rotation of the pinion 315 may cause the shuttle assembly 208
to move from side to side 1n the housing 102. The X-axis drive
motor 314 may interface with a controller 128, which may
selectively activate the X-axis drive motor 314 when
prompted by the computer 124. The shuttle assembly 208
may also include a plurality of roller bearings 316 (see also
FIG. 7) to engage one or more surfaces of the X-axis support
222 to secure the shuttle assembly 208 1n the X-axis support
222. Alternatively, other known drive structure may be uti-
lized to move the shuttle assembly 208 relative to the X-axis
support 222.

With reference to FIGS. 6 and 7, the shuttle assembly 208
also includes a positioning system or an “overtravel” system
to detect the proximity of the shuttle assembly 208 to opposite
end walls 318 of the X-axis support 222 (see FIG. 8). Such an
overtravel system may interface with the controller 128 and
the computer 124 to substantially prevent the shuttle assem-
bly 208 from mmpacting the end walls 318 of the X-axis
support 222. More particularly, as shown 1in FIGS. 6 and 7, the
overtravel system includes an activation rod 320 slidably
supported 1n the shuttle assembly 208. The activation rod 320
1s biased toward a central position by springs 322 on opposite
sides of the shuttle assembly 208. The activation rod 320
includes cam surfaces 324 that are engageable by respective
tollowers 326 coupled to respective overtravel switches 328.

During operation, the activation rod 320 may contact one
of the end walls 318 of the X-axi1s support 222 to move therod
320 from 1ts biased central position. Depending on which end
wall 318 1s contacted, one of the springs 322 1s compressed to
gently slow down the shuttle assembly 208. As the rod 320 1s
moved, one of the followers 326 1s engaged by the corre-
sponding cam surface 324 on the rod 320 to trigger the cor-
responding overtravel switch 328. Furthermore, the over-
travel switches 328 interface with the controller 128 and the
computer 124 to alert the computer 124 when the shuttle
assembly 208 1s 1n close proximity to one of the end walls 318
of the X-axis support 222 to de-activate or stop the X-axis
drive motor 314. Alternatively, the overtravel system may be
configured with non-contact switches (e.g., light switches,
magnetic switches, etc.) During impact, the springs 322 also
absorb at least a portion of the impact energy to substantially

prevent damage to the shuttle assembly 208.
With reference to FIGS. 8 and 9, the X-axis support 222

includes a Z-axis drive motor 330. Like the X-axis drive
motor 314, the Z-axis drive motor 330 may drive one or more
pinions 332 via a drivetrain (not shown), such that the pinions
332 engage a rack 334 fixed to one of the Z-axis supports 204
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(see FIG. 10). As such, rotation of the pinions 332 may cause
the X-axis support 222 to move from the front of the housing
102 to the rear of the housing 102. The Z-axis drive motor 330
may interface with the controller 128, which may selectively
activate the Z-axis drive motor 330 when prompted by the
computer 124. The X-axis support 222 may also include a
plurality of rollers 336 to engage one or more surfaces of the
Z-axi1s supports 204 to facilitate substantially smooth move-
ment of the X-axis support 222 over the Z-axis supports 204.
Alternatively, other known drive structure may be utilized to
move the X-axis support 222 relative to the Z-axis supports
204.

With reference to FIG. 10, one of the Z-axis supports 204
includes a Y-axis drive motor 338. The Z-axis supports 204
may also be structurally interconnected by one or more cross-
members (not shown) such that only one Y-axis drive motor
338 is suflicient. Alternatively, both Z-axis supports 204 may
include respective Y-axis drive motors 338 that are synchro-
nized. Like the X-axis drive motor 314 and the Z-axis drive
motor 330, the Y-axis drive motor 338 may include a pimion
(not shown) coupled thereto to drivably engage a rack (not
shown) fixed to one of the Y-axis supports 202a-202d. Alter-
natively, a multiple-gear gear train may be utilized between
the pinion and the rack. As such, rotation of the pinion may
cause the Z-axis supports 204 to move from the top of the
housing 102 to the bottom of the housing 102. The Y-axis
drive motor 338 may intertace with the controller 128, which
may selectively activate the Y-axis drive motor 338 when
prompted by the computer 124. The Z-axis supports 204 may
also include a plurality of roller bearings 342 to engage one or
more surfaces of the Y-axis supports 202a-202d to facilitate
substantially smooth movement of the Z-axis supports 204
over the Y-axis supports 202aq-202d4. Alternatively, other
known drive structure may be utilized to move the Z-axis
supports 204 relative to the Y-axis supports 202a-2024.

As shown in FIG. 17, a plurality of prescription bags 212
are stored i a plurality of distribution bins or trays 214,
which, 1n turn, are supported by the plurality of platforms
216. The prescription bags 212 may include one or more
fimshed prescriptions or containers 902 (see FIGS. 18 and 20)
therein for packaging the prescription drugs. Further, instead
of bags 212, other types of containers (e.g., clamshell-type
containers, see FIG. 23) may be stored directly 1n the trays
214. Like reference numerals will be used to describe like
components.

FIGS. 21-22 illustrate one construction of the prescription
bags 212. Generally, each bag 212 includes a receptacle 508,
in which the filled prescriptions or other products are posi-
tioned, and a header 512, which couples to the receptacle 508
and provides apertures 412 through which hooks 410 (de-
scribed below 1n greater detail) of the shuttle assembly 208
are mserted to pick the prescription bag 212. In the 1llustrated
construction, the prescription bag 212 i1s assembled from
separate components. However, 1n alternate constructions of
the bag 212, the receptacle 508 and the header 512 may be
integrally formed with one another (e.g., 1n the clamshell-
type container of FIG. 23).

As shown 1n FIG. 21, the receptacle 512 includes opposite
side walls 516 defining an open end of the receptacle 508.
During assembly of the bag 212, an insertion portion 520 of
the header 512 1s mserted 1nto the open end of the receptacle

508. The header 512 and the receptacle 508 may be made
from similar plastic materials and heat-staked or heat-sealed

to one another. Then, a label 402 having a barcode 406 printed

thereon 1s coupled to one side of the header 512 and to one of
the side walls 516 of the receptacle 508 (see FIG. 22). More
particularly, the label 402 includes an adhesive substance 524
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on one side thereof to couple to the header 512 and the
receptacle 508. A removable backing 528 1s joined to a por-
tion of the side of the label 402 having the adhesive substance
524. The backing 528 includes a tab 532 to facilitate removal
of the backing 528 from the label 402. The portion of the label

402 with the backing 528 extends beyond an outer periphery
of the header 512.

The assembled bag 212, as illustrated in FI1G. 22, 1s ready
to recerve a filled prescription therein. After recerving a filled
prescription, the backing 528 may be removed from the label
402, and the label 402 may be folded over the header 512 and
secured to the other side of the header 512 and the other side
wall of the receptacle 508 to close the open end of the recep-
tacle 508. The apertures 412 are configured with an apex,
such that the header 512 1s accurately and precisely oriented
with respect to the hooks 410 of the shuttle assembly 208
when the prescription bag 212 1s picked. Alternatively, the
apertures 412 may be configured with other shapes at least
partially defining an apex (e.g., a diamond, a pentagon, etc.),
or the apertures 412 may be circular-shaped.

The headers 512 of the bags 212 include opposing align-
ment tabs 536 that engage slots formed 1n the trays 214 to
maintain consistent spacing between adjacent headers 512 of
adjacent bags 212. Also, the alignment tabs 336 facilitate
reading of the barcodes 406 on the labels 402 by consistently
positioning the labels 402 so they are clearly presented to the
barcode reader 210.

FIG. 20 illustrates an alternative construction of the bag
212, 1n which paper or cardboard headers 512 may be used.
The labels 402 may be printed to the headers 512, and alter-
native methods may be used to close the receptacle 508.

As shown in FIGS. 4 and 5, the platforms 216 are movable
in relation to each other so that a higher density of platforms
216, distribution trays 214, and prescription bags 212 can be
stored 1n the housing 102. Each platform 216 includes means
to raise and lower the platform 216 (e.g., gear motor 220),
thereby allowing the shuttle assembly 208 to reach a specific
prescription bag 212 stored 1n a specific distribution tray 214.

With reference to FIG. 5, a staging area 302 toward the
tront of the housing 102 1s shown. The staging area 302 allows
a working space for the shuttle assembly 208 to be positioned
or stored while the platforms 216 are being moved 1n antici-
pation of accessing a particular prescription bag 212. In addi-
tion, the staging area 302 provides the working area 1n which
the shuttle assembly 208 delivers the selected prescription
bag 212 to the dispense bin 310.

The gear motor 220 may include a pinion (not shown) to
drivably engage a rack (also not shown) on the platform
support 2105. The rack utilized by the platforms 216 1s sepa-
rate and distinct from the rack utilized by the Z-axis supports
204, such that the platforms 216 and the Z-axis supports 204
may move without affecting one another. Alternatively, a
single motor or gear motor may be utilized to raise and lower
all of the platforms 216. In addition, hydraulic motors or
pneumatic motors may be utilized in place of or 1n addition to
the electric motors 220.

With reference to FIG. 7, the shuttle assembly 208 includes
a barcode reader 210 for reading the barcodes 406 (see FIG.
22) on the prescription bags 212. In this way, the shuttle
assembly 208 has the capability to associate a specific pre-
scription bag 212 with a random storage location 1n the hous-
ing 102. The shuttle assembly 208 may also include a bag
sensor 540 configured to detect the presence of a prescription
bag 212 1n a specific slot 1 a tray 214. The bag sensor 540
may be utilized in combination with the barcode reader 210,
such that the bag sensor 340 may first detect whether or not a
prescription bag 212 1s located 1n a specific slot in a tray 214
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before the barcode reader 210 attempts to scan the barcode
406 of the bag 212. If a prescription bag 212 1s not detected 1n
a particular slot 1n the tray 214 by the bag sensor 540, then an
attempt to scan the barcode 406 of the missing bag 212 1s not
made by the barcode reader 210. This may allow for a more
expedient process when mventorying the bags 212 in the unit
100, which 1s discussed 1n more detail below.

The barcode reader 210 1s operable to interface with the
computer 124 to output the locations of the individual bags
212 to a database program 1n the computer 124. The database
program thus provides an imventory of the prescription bags
212 stored 1n the unit 100. When 1t 1s desired to access a
selected prescription bag 212, the controller 128 interfaces
with the computer 124, the gear motors 220 to control move-
ment of the platforms 216, and the drive motors 314, 330, 338
to control movement of the shuttle assembly 208, the X-axis
support 222, and the Z-axis supports 204 to position the
shuttle assembly 208 1n a defined location within the housing
102. In addition, the controller 128 may interface with a hook
motor 364 in the shuttle assembly 208 to maneuver hooks 410
to pick a selected prescription bag 212, which 1s discussed in
more detail below. Although the controller 128 1s shown as a
separate component from the computer 124, 1t will be under-
stood by those of ordinary skill 1n the art that the controller
128 and the computer 124 may be incorporated 1nto a single
component.

FIG. 5 1llustrates the shuttle assembly 208 delivering a
selected prescription bag 212 to the dispense bin 310 for
delivering the prescription bag 212 to a specific customer. The
selected prescription bag 212 onginated from a random slot
in a random distribution tray 214 located toward the upper
portion of the housing 102. Upon 1dentification of the cus-
tomer, the computer 124 queried the database program to
ascertain the location of the selected prescription bag 212.
When the location of the prescription bag 212 was deter-
mined, the controller 128 interfaced with the lifting mecha-
nism or gear motors 220 to raise the top two platforms 216 to
allow access to the distribution tray 214 containing the
selected prescription bag 212. The controller 128 then inter-
faced with the drive motors 314, 330, 338 to maneuver the
shuttle assembly 208 1nto place to select the prescription bag,
212. Further, the controller interfaced with the hook motor
364 to maneuver the hooks 410 through respective apertures
412 1n the bag 212 to pick the prescription bag 212. Alterna-
tively, more than one shuttle assembly 208 may be used 1n the
unit 100 to expedite retrieving more than one prescription bag
212.

To dispense the selected prescription bag 212, the shuttle
assembly 208 1s advanced toward the front of the housing 102
along the Z-axis 116, lowered along the Y-axis 112 to a
position above the distribution tray 214, then moved along the
X-axis 120 to position the prescription bag 212 directly above
the deployed dispense bin 310, the operation of which 1s
described in more detail below. The hook motor 364 1s then
activated to maneuver the hooks 410 to drop the prescription
bag 212 into the dispense bin 310.

The dispense bin 310 1s 1llustrated in more detail in FIGS.
11-16. With reference to FIG. 11, the dispense bin 310 1s
movable between a deployed position, in which the prescrip-
tion bag 212 may be dropped into the dispense bin 310, and a
non-deployed position (see FIG. 13), 1n which the prescrip-
tion bag 212 1s accessible to the customer for removal. More
particularly, as shown in FIG. 11, the dispense bin 310 1s
pivotable between 1ts deployed and non-deployed positions
by a drive train. A dispense bin drive motor 344 may include
a pinion 346 coupled thereto to drivably engage a driven gear
544. A link 548 may be rotatably coupled at one end to the
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driven gear a distance from the rotational axis of the driven
gear 544. The link 548 may also be rotatably coupled at an
opposite end to the dispense bin 310 a distance from a pivot
point 348 of the dispense bin 310. As such, the driven gear
544, link 548, and the dispense bin 310 effectively function as
a crank-rocker mechanism 1n that rotation of the driven gear
544 causes the dispense bin 310 to pivot about 1ts pivot point
348 between 1ts deployed and non-deployed positions.

Alternatively, other drive trains may be utilized, including
fixing the driven gear to the pivot point 348 of the dispense bin
310, such that the pinion 346 engages the driven gear and
causes the dispense bin 310 to pivot without utilizing the link
548. Alternatively, a multiple-gear gear train may be utilized
between the pinion 346 and the driven gear on the dispense
bin 310. Further, other known drive structures may be utilized
to pivot the dispense bin 310 between 1ts deployed and non-
deployed positions. A slip-clutch 349 may also be utilized 1n
the drive train of the dispense bin 310 to allow selective
slippage between the motor 344 and the dispense bin 310.

The dispense bin drive motor 344 may interface with the
controller 128, which may selectively activate the dispense
bin drive motor 344 when prompted by the computer 124.
With reference to FIG. 11, a product sensor 350 may be
positioned 1n the dispense bin 310 to detect the presence or
absence of a prescription bag 212. The product sensor 350
may interface with the computer 124 and the controller 128 to
indicate the presence or absence of a prescription bag 212 1n
the dispense bin 310. In the illustrated configuration, the
product sensor 350 1s a light sensor. An 1llumination bar 378
containing a plurality of 1llumination devices 380 (e.g., light
emitting diodes, mcandescent lights, and so forth) may be
positioned above the dispense bin 310 when the dispense bin
310 1s 1n 1ts non-deployed position. The computer 124 may
prompt the controller 128 to activate the 1llumination devices
380 when a prescription bag 212 1s dispensed into the dis-
pense bin 310 for the customers convenience in retrieving the
prescription bag 212 from the dispense bin 310. In addition, 1T
the product sensor 350 detects that the prescription bag 212
has not been removed by the customer after a period of time,
the controller 128 may cause the 1llumination devices 380 to
flash to alert the customer to remove the prescription bag 212
from the dispense bin 310.

With reference to FIGS. 12 and 13, the dispense bin lid 312
1s movable between a closed position (see FIG. 12), 1n which
the prescription bag 212 1s maccessible to the customer, and
an open position (see FIG. 13), in which the prescription bag
212 1s accessible to the customer for removal. More particu-
larly, as shown 1n FIG. 12, the dispense bin 1id 312 1s pivotable
between its closed and open positions by a drive train. A
dispense bin lid drive motor 352 may include a pinion 353
(see FI1G. 14) coupled thereto to drivably engage a driven gear
354 fixed to the dispense bin lid 312 at the pivot point of the
dispense bin lid 312. As such, rotation of the pinion 353 may
cause the dispense bin lid 312 to pivot between 1ts closed and
open positions. Alternatively, a multiple-gear gear train may
be utilized between the pinion 353 and the driven gear 354 on
the dispense bin 11d 312. The dispense bin 11id drive motor 352
may interface with the controller 128, which may selectively
activate the dispense bin lid drive motor 352 when prompted
by the computer 124. Alternatively, other known drive struc-
tures may be utilized to pivot the dispense bin 11d 312 between
its closed and open positions. A slip-clutch 355 may also be
utilized 1n the drive train of the dispense bin lid 312 to allow

selective slippage between the motor 352 and the dispense bin
lid 312.
With reference to FIG. 12, the dispense bin lid 312 may be

locked in1ts closed position by a solenoid 338 actuating a lock
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mechanism 374. The lock mechanism 374 1s biased to engage
an aperture 572 in the dispense bin 1id 312. A switch 376 (see
FIG. 15) may be used in combination with the computer 124
to detect whether the lock mechanism 374 1s engaged with the
dispense bin lid 312 to lock the dispense bin lid 312, or
disengaged from the dispense bin lid 312 to unlock the dis-
pense bin lid 312.

With reference to FI1G. 13, the dispense bin 1id 312 1s shown
in the open position to allow the customer to remove the
prescription bag 212 from the dispense bin 310. I, however,
the prescription bag 212 1s not removed from the dispense bin
310 after a predetermined period, the dispense bin lid 312
may be closed to prevent unintended disbursement of the
prescription bag 212 to the wrong customer. The product
sensor 350 may be utilized to detect whether or not the pre-
scription bag 212 1s removed from the dispense bin 310, and
the product sensor 350 may interface with the controller 128
and the computer 124 to activate the dispense bin lid drive
motor 352 to close the dispense bin lid 312.

With reference to FI1G. 14, the dispense bin 310 may also
incorporate a trap door 356 to allow the prescription bag 212
lett 1n the dispense bin 310 to be dropped from the dispense
bin 310 nto a return bin 552. The prescription bags 212
dropped into the return bin 352 may then be re-checked by the
pharmacist or technician and returned to a distribution tray
214 1n the unit 100. In the 1llustrated construction, the return
bin 552 1s supported below the dispense bin 310 1n the access
door 313. The pharmacist or technician may periodically
check the return bin 552 by opening the access door 313 and
removing the return bin 552. The prescription bags 212 1n the
return bin 552 may then be reloaded into the umt 100 as
described 1n more detail below. In some other embodiments,
the unit 100 can be configured to notily the pharmacy staff via
soltware, email, page, text message, recorded voice message,
and the like when necessary. In this way, the pharmacy staff
checks the return bin 352 when necessary.

The trap door 356 1s actuated by a solenoid 556 (see FIGS.
12 and 13) and a spring-biased latch mechanism 360. The
solenoid 1s mounted on a bracket 357 (see FI1G. 14) coupled to
the dispense bin 310. The solenoid may interface with the
controller 128, which may selectively activate the solenoid
when prompted by the computer 124. FIG. 14 illustrates the
trap door 356 1n a deployed position, in which the prescription
bag 212 1s allowed to drop from the dispense bin 310 and into
the return bin 552. To deploy the trap door 356, the controller
128 activates the solenoid, which, 1n turn, retracts the spring-
biased latch mechanism. The mechanism 360 i1s suiliciently
retracted by the solenoid to allow the trap door 356 to pivot
downwardly to its deployed position.

With reference to FIGS. 15 and 16, after the prescription
bag 212 1s dropped from the dispense bin 310, the trap door
356 1s moved to 1ts closed or non-deployed position. To
accomplish this, the dispense bin drive motor 344 1s activated
to pivot the dispense bin 310 to 1ts deployed position. While
the dispense bin 310 deploys, the trap door 356 contacts a
stationary bar 362 spaced from the dispense bin 310. Contin-
ued pivoting of the dispense bin 310 causes the trap door 356
to pivot relative to the dispense bin 310. As shown in FIG. 16,
betore the dispense bin 310 reaches 1ts deployed position, the
trap door 356 engages the latch mechanism 360 and causes
the latch mechanism 360 to retract against 1ts spring bias until
the trap door 356 clears the latch mechanism 360, at which
time the latch mechanism 360 springs outwardly to secure the
trap door 356 1n 1ts closed or non-deployed position.

More than one dispense bin 310 or pickup location may be
incorporated into the unit 100 11 1t 1s desired to service more
than one customer at a given time. Further, additional shuttle




US 7,787,986 B2

13

assemblies 208 may be incorporated into the unit 100 to
service the additional customers or to pick multiple prescrip-
tion bags 212 at one time. The unit 100 may also be config-
ured as a double-wide or a triple-wide unit (not shown), such
that two or three of the illustrated storage units 100 may be
incorporated into a single housing. In such a double-wide or
triple-wide unit, one or more transier mechanisms (e.g., con-
veyor belts, etc.) may be utilized to transfer a prescription bag,
212 between the individual storage units 100 1n the double-
wide or triple-wide units. For example, a shuttle assembly
208 of a first unit 100 may deposit a prescription bag 212 on
the conveyor belt, which may transport the bag 212 to a
second unmit 100 i the double-wide or triple-wide unit. The
shuttle assembly 208 of the second unit 100 may then retrieve
the bag 212 from the conveyor belt. In some other embodi-
ments, however, mstead of the shuttle assembly 208 of the
second umt 100 picking up the bag 212 from the conveyor
belt, the second unit 100 will deposit the bag 212 from the
conveyor belt into an approprate dispense bin.

With reference to FIG. 28, the shuttle assembly 208 may
also deliver the prescription bag 212 to the rear of the housing
102 for the bag 212 to be dispensed from the rear of the
housing 102. This may be desirable when the pharmacist or
technician wants to access one particular prescription bag 212
in the housing 102, rather than manually accessing a particu-
lar tray 214 1n the housing. A chute 560 may be located 1n the
housing 102 and pivotable with respect to the housing 102
about a substantially horizontal axis. The chute 560 may be
pivotable between a substantially horizontal position, in
which the chute 5650 may receive the prescription bag 212
from the shuttle assembly 208, and a substantially vertical
position, 1n which the bag 212 may slide down the chute 560
for deposit 1n a bin 564. The bin 564 may be removably
coupled to the housing 102, such that the pharmacist or tech-
nician may detach the bin 564 from the housing 102 to trans-
port the dispensed bags 212.

FI1G. 17 illustrates a close-up view of the shuttle assembly
208 reading, 1dentitying, and selecting a particular prescrip-
tion bag 212 from a particular distribution tray 214. The
shuttle assembly 208 utilizes 1ts barcode reader 210 to read
the barcode 406 on the label 402 that 1s located on the pre-
scription bag 212. Alternatively, various forms of electronic
identification tags containing information relevant to the cus-
tomer and/or the prescription may be applied to the prescrip-
tion bag 212. Accordingly, a means to read these tags may be
used 1n place of the barcode reader 210.

The prescription bag 212 may include labels 402 on each
side of the bag 212, such that the barcode reader 210 may read
the barcode 406 to 1dentity the bag 212 from either side of the
bag 212 by reference or query of the database. The distribu-
tion trays 214 include self-aligning V-notches 408 so that the
label 402 of each bag 1s accurately positioned in the distribu-
tion tray 214 to facilitate reading of the barcodes 406 by the
barcode reader 210.

As shown 1n FIGS. 6 and 7, the shuttle assembly 208
includes a mechanism (e.g., hooks 410) for engaging corre-
sponding openings or apertures 412 in the prescription bag
212 to remove the prescription bag 212 from the tray 214.
With reference to FIG. 6, the hooks 410 are fixed to a single
shaft (not shown) passing through the shuttle assembly 208. A
hook drive motor 364 includes a pinion 366 coupled thereto to
drivably engage a driven gear 368 fixed to the common shaft
of the hooks 410. As such, rotation of the pimion 366 causes
the hooks 410 to pivot about their common shait between an
“up” or raised position, and a “down” or lowered position.
The hook drive motor 364 may interface with the controller
128, which may selectively activate the hook drive motor 364
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when prompted by the computer 124. Alternatively, a mul-
tiple-gear gear train may be utilized between the pinion 366
and the driven gear 368 on the common shaft of the hooks
410. Further, other known drive structures may be utilized to
pivot the hooks 410 between their up and down positions.

One or more switches 370 may be utilized to detect the
position of the hooks 410. As shown 1n FIGS. 6 and 7, one
switch 370 may be utilized to detect the up position of the
hooks 410, while a second switch 370 may be utilized to
detect the down position of the hooks 410. The switches 370
may interface with the controller 128 and the computer 124 to
determine when to deactivate the hook drive motor 364.

The hooks 410 may be maneuvered to disengage the aper-
tures 412 1n the prescription bag 212 when the prescription
bag 212 1s to be dropped into the dispense bin 310. Alterna-
tively, the shuttle assembly 208 may utilize different means
for selecting the prescription bags 212, such as, for example,
suction, magnets, grabbers, holders, and so forth. As such, the
prescription bags 212 may incorporate corresponding struc-
ture or features, depending upon the different means for
selecting the prescription bags 212, to allow accurate and
precise picking of the prescription bags 212. For example,
grabbers are particularly suited to pick products having a
consistent shape and size (e.g., DVD’s). Further, such prod-
ucts may not require bags or other containers for vending, and
may be directly grasped by the grabbers.

FIG. 2 1llustrates the rear of housing 102, which 1s accessed
when the unit 100 1s to be reloaded with additional prescrip-
tion bags 212. Alternatively, the access door 313 may be
opened to allow the housing 102 to be accessed from the front
for reloading.

The housing 102 may include one or more rear doors 602,
which may be locked by electronic solenoids (not shown).
The electronic solenoids may be controlled by the computer
124 and the controller 128 to lock and unlock the rear doors
602. The pharmacist or technician may utilize another com-
puter (e.g., the computer or computer network 1n the phar-
macy) to intertace with the computer 124 to remotely actuate
the electronic solenoids to lock or unlock the rear doors 602.
Alternatively, the pharmacist or technician may utilize a key-
pad (not shown) positioned on the housing 102 to interface
with the computer 124 to lock or unlock the rear doors 602.
The computer 124 may also be used to interface with the
computer or computer network 1n the pharmacy to maintain
an mventory of the prescription bags 212 1n the unit 100. The
computer 124 may further be used to interface with the com-
puter or computer network 1n the pharmacy to access nfor-
mation specific to the customer, the customer’s prescription,
and/or the prescription bag 212.

The rear of the housing 102 may further include means to
communicate with the technician or system operator to dis-
play whether the system 1s prepared to be accessed and
reloaded. For example, lights 606 may be provided to com-
municate with the technician or operator, such as a red light
may 1ndicate that the machine 1s 1n operation and for the
operator to wait to open the rear doors 602 or to pull out
distribution trays 214 (see FIGS. 17 and 19). Further, a green
light may signal to the technician or operator that the rear
doors 602 may be opened and that distribution trays 214 may
be removed from the unit 100 to be reloaded or inventoried.

When the unit 100 1s 1dle, all of the platforms 216 may be
moved to their lowest positions 1n the housing 102 so that
bags 212 may not be removed from the distribution trays 214
without a distribution tray 214 being pulled out of the housing
102. In addition, the platforms 216 may be moved to their
lowest positions in the housing 102 when the access door 313
or the rear doors 602 are opened. One or more tray sensors
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576 (see FI1G. 17) on the platforms 216 may signal the com-
puter 124 and/or the controller 128 when a particular tray 214
1s removed from a particular platform 216. If one or more
trays 214 are removed from any of the platiorms 216, those
trays 214 that were removed are 1dentified by the one or more
tray sensors 376 so that only those removed trays 214 may be
re-imnventoried to determine or verily the contents of the trays
214. The inventory process as performed by the shuttle
assembly 208 1s discussed 1n greater detail below.

As shown 1 FIG. 19, different sizes of trays 214 may be
utilized 1n the unit 100. More particularly, the trays 214 may
be configured 1n a standard size to receive prescription bags
212 of standard size, and a wide size to receive prescription
bags 212 larger than the standard-sized bags 212. The plat-
forms 216 may also be specifically configured to receive any
of anumber of different size trays 214, including the standard
s1ze and wide size trays 214. More particularly, the platforms
216 may include a plurality of guides 568, with each guide
568 being configured to receive one tray 214. The guides 568
may be permanently fixed (e.g., by welding, etc.) to the plat-
forms 216 or releasably coupled (e.g., by fastening, using
quick-release connectors, etc.) to the platforms 216. The plat-
forms 216 and/or the guides 568 may be changed-out or
re-configured on the installation site of the unit 100 to receive
any of a number of different size trays 214.

FIG. 18 1llustrates a pharmacist or technician filling pre-
scriptions by placing a prescribed item 902 into the prescrip-
tion bag 212. After placing the prescribed item 902 1nto the
bag 212, the pharmacist or technician may close the bag 212
by removing the backing 528 and folding over the label 402 as
described above. The pharmacist or technician may then use
a barcode scanner (not shown) to scan the barcode 406 on the
label 402 to match the prescribed 1tem 902 and the prescrip-
tion bag 212 to a customer 1n a database on the pharmacy’s
computer network.

The bag 212 may then be placed in any random location in
the distribution tray 214 so that the bag 212 is captured
between the pair of opposing notches 408. The pharmacist or
technician may load the trays 214 with the prescription bags
212 at a remote location from the unit 100, such as a coun-
tertop in the pharmacy. The pharmacist or technician may
access the rear of the housing 102 via the rear doors 602 and
place the filled distribution tray 214 into an open guide 568.
The pharmacist or technician may repeat this process as many
times as necessary to place new prescription bags 212 into the
unit 100 or to {ill empty slots 1n the distribution trays 214.

The umit 100 may also include an auxiliary door (not
shown) 1n one or both of the access door 313 and the rear
doors 602 of sullicient size to allow a single tray 214 to be
inserted or removed from the housing 102 without opening
the access door 313 or the rear doors 602. Such an auxiliary
door may allow reloading or restocking the unit 100 without
taking the unit 100 off-line.

In addition, the unit 100 may utilize a hopper (not shown)
to facilitate loading, re-loading, or restocking the unit 100
with new prescription bags 212. For example, the pharmacist
or technician may deposit the bags 212 in the hopper, and the
shuttle assembly 208, alone or in combination with other
components, may pick the bags 212 and load the bags 212
into a random location 1n the unit 100.

The unit 100 may be utilized at a location inside of a store,
such as adjacent to a pharmacy counter. With reference to
FIG. 24, the unit 100 may also be adjustable to account for
pharmacies that are located on raised platforms 372. More
particularly, the housing 102 of the unit 100 may be located on
the same level as the pharmacist or technician who 1s standing,
on the raised platform 372, while the access door 313 includ-
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ing the customer interface components (1.€., the touch screen
104, magnetic stripe card reader 105 and/or credit card reader
106, barcode scanner 107, signature pad 304, receipt dispense
opening 306, camera 308, and dispense bin 310) may be
located at the same level as the customer, who 1s standing at a
level or an elevation below the raised platform 372. This
tacilitates access 1nto the housing 102 by the pharmacist or
technician, while also facilitating access to the above-i1denti-
fied customer interface components by the customer. If a unit
100 were configured for use on a raised platform like that
discussed above, the computer 124 may be configured appro-
priately to maneuver the shuttle assembly 208 1n such a path
to accommodate for the height difference between the dis-
pense bin 310 and the housing 102.

The unit 100 may allow the customers to select, purchase,
and receirve their prescription drugs, or other consumer items
cifectively without human interaction in the store. More par-
ticularly, customers may purchase their prescription drugs
without direct contact with the pharmacist or technician
responsible for filing the customer’s prescription. In such a
capacity, the umt 100 effectively functions as an automated
storage facility for storing prescription bags 212 1n a location
accessible to the customer, even during times when the store
or pharmacy 1s closed. In addition, the umt 100 may be
utilized outside of a store location, such as 1n an automobile
drive-through system so that the customer may purchase their
prescription bags 212 or other goods while remaining 1n their
automobile.

With reference to FIG. 25, a process for loading the unit
100 1s schematically 1llustrated. The loading process allows a
pharmacist or a technician to replace empty trays 214 with
filled trays 214 and/or fill empty slots in partially-empty trays
214 with new prescription bags 212 containing finished pre-
scriptions.

In creating a finished prescription, as i1s customary, the
pharmacist first recerves a prescription for a customer from an
authorized medical proifessional, selects an appropriate pre-
scription drug to {ill the customer’s prescription, and then fills
the container 902 with the selected prescription drug to fill the
prescription. The pharmacist may then insert the container
902 1nto the prescription bag 212 and either transfer a label
402 including a barcode 406 from the prescription documen-
tation to the bag 212 to identily the contents of the container
902 and/or the bag 212, or use a barcode reader to scan a
pre-printed barcode on the bag 212 and then scan the barcode
406 associated with that prescription to correlate a particular
bag 212 to aparticular prescription in the database program of
the computer 124. The pharmacist or technician may then
insert the prescription bags 212 into one or more trays 214 for
deposit into the unit 100, or the prescription bags 212 may be
deposited into empty slots 1n partially-empty trays 214 during
the loading process.

To load the unit 100, the pharmacist or technician may first
initiate a sequence for unlocking the rear doors 602. During
the sequence to unlock the rear doors 602, the controller 128
may interface with the computer 124 to request permission to
unlock the rear doors 602. It the unit 100 1s not in use by a
customer, the touch screen 104 may display a message 1ndi-
cating the umt 100 1s out of service, and the controller 128
receives a signal from the computer 124 to unlock the rear
doors 602. After the rear doors 602 are unlocked, the phar-
macist or technician may visually identify empty trays 214
and replace any empty trays 214 with filled trays 214 con-
taining new prescription bags 212. The trays 214 may be
removed and/or replaced 1n random locations in the unit 100.
In other words, the trays 214 are not associated with perma-
nent locations 1n the unit 100. The pharmacist or technician
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may also 1dentify which trays are partially empty so that new
prescription bags 212 may be inserted in the empty slots in the
partially empty trays 214. The pharmacist or technician may
identify which trays 214 are empty or partially empty by
referencing indicator lights 228 (see FI1G. 19) located adja-
cent or beneath the trays 214. The indicator lights 228 (e.g.,
bi-color LED’s) may be varied between different colors and/
or intensities (1.e., flashing) by the computer 124 and/or con-
troller 128 to indicate various tray states or fill levels (e.g., a

tull tray 214, an empty tray 214, or a partially-empty tray
214).

After the new prescription bags 212 have been deposited
into the umt 100, the pharmacist or technician closes and
locks the rear doors 602. The controller 128 may then 1inter-
face with the computer 124 to relay which trays 214 were
accessed by the pharmacist or technician 1n order to update
the database program in the computer 124 to ascertain an
accurate mventory ol the prescription bags 212 1n the unit
100. The updated mventory of prescription bags 212 1n the
unit 100 1s performed by the shuttle assembly 208 passing,
over the new prescription bags 212 and reading their barcodes
406 with the barcode reader 210. To complete the loading
process, the computer 124 may prompt the touch screen 104
to display amessage indicating the unit 100 1s back 1n service.

The unit 100 may also automatically consolidate partially-
filled trays 214 without any iput from the pharmacist or
technician. For example, multiple partially-filled trays 214
may be 1dentified while the shuttle assembly 208 re-invento-
ries the bags 212 in the unit 100. The computer 124 and/or
controller 128 may then re-assign the bags 212 1n one of the
partially-filled trays 214 to fill empty slots 1n other partially-
filled trays 214. The controller 128 may then direct the shuttle
assembly 208 to reposition the bags 212 accordingly. Pre-
scription bags 212 containing expired filled prescriptions or
expired products may be repositioned to a specific tray 214
tor the pharmacist or technician to remove from the unit 100,
detailed hereinaftter.

In some embodiments, when the pharmacy staff needs to
load a bag into the unit 100, the pharmacy staif slides out trays
of the unit 100 and deposits the bag into an empty slots in the
unit 100. FIG. 25 illustrates an exemplary loading process
3140. At block 3144, the pharmacy stafl iitiates an unlock
sequence. A red light-emitting diode (“LED”) of the unit 100
1s 1it, and a motion system micro-controller (“MSM”) of the
unit 100 sends a request access the unit 100 at block 3148. IT
the umt 100 1s being used as determined at block 3152, the
loading process 3140 sends a wait command to the MSM, and
an LED 1s I1t or flashes at block 3156. When the transaction 1s
complete at block 3160, or when the unit 100 1s not being
used, the touch screen 104 display an “out of service” mes-

sage at block 3164.

The loading process 3140 then sends an unlock request to
the MSM, a lock on the unit 100 1s released, and a green LED
1s lit at block 3168. Each tray then lights a particular tray LED
associated with the tray at block 3172. For example, a green
LED 1s lit for the tray i1 the tray 1s empty. A yellow LED 1s I1t
if some slots of the tray are occupied. Ared LED 1s litif all of
the slots are occupied. Once a yellow LED or a green LED 1s
located, the pharmacy stail opens a corresponding access
door of the selected tray at block 3176, deposits bags to the
empty slots of the tray at block 3180, and locks the access
door when done depositing at block 3184, respectively.
Thereatter, the tray LED’s are turned oif at block 3188. The
MSM then instructs the main processor which tray was
selected at block 3192. An automated inventory process,
described hereinafter, 1s initiated at block 3194. The touch
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screen 104 subsequently returns to a standby screen at block
3196. The loading process 3140 then terminates.

With reference to FIG. 26, a process for dispensing the
prescription bags 212 1s schematically 1llustrated. The dis-
pensing process may be mitiated by a customer touching the
touch screen 104, which may display a greeting message to
the customer. Then, the customer may be 1nstructed to 1den-
tify themselves by, for example, sliding their credit card
through an 1dentification card reader (e.g., magnetic strip card
reader 105 or credit card reader 106). The customer may also
have their pharmacy discount card or prescription drug card
scanned by the barcode scanner 107 for supplemental or
primary 1dentification purposes. In some embodiments, 1f the
customer forgets the password, the unit 100 can display on the
touch screen 104 a password hint question and prompt for an
answer. The password hint question and the answer to the
password hint question are generally pre-selected by the cus-
tomer during the registration process.

The database program 1n the computer 124 may then com-
pare the customer’s 1dentity with the list of registered cus-
tomers 1n the database. If no information for the particular
customer and/or inaccurate login information (such as the
password) 1s provided, the computer 124 may prompt the
touch screen 104 to display a message referring the customer
to the pharmacist or the technician for assistance.

I1 the customer enters a password or PIN that 1s verified by
the computer 124, the computer 124 may then query the
database program to check the number of prescription bags
212 corresponding to the customer that are stored 1n the unit
100. The computer 124 may then display on the touch screen
104 a message listing all of the prescription bags 212 corre-
sponding to the customer that are stored in the unit 100, and
behind the counter i1 any. The customer may choose to pur-
chase any/all prescription bags 212 by selecting/touching the
button associated with the desired prescription bag(s) 212 on
the touch screen 104. Atthis point, additional information can
be captured. For example, 11 the patient 1s a Medicare patient,
the software will collect information regarding the relation-
ship of the customer using the machine to the patient for
whom the prescription was written. Additionally, the patient
may be asked to verily that they have requested their prescrip-
tions be stored 1n non-child resistant (or easy open) packages.
Alternatively, if the customer logged 1n to the unit 100 utiliz-
ing the touch screen 104 rather than the credit card reader 106,
the customer will be prompted through a payment selection
process after selecting their prescription bags 212. Such a
payment selection process can include being prompted to
enter a credit card into the credit card reader 106 or entering
cash 1nto the cash acceptor.

It the customer chooses to continue with the transaction,
the computer 124 may prompt the touch screen 104 to display
a message mstructing the customer to sign their name on a
signature pad (see FIG. 1 #304) to finalize their purchase of
the first prescription bag 212. This signature 1s also captured
tor all purchases where a third party insurer was used to pay
for all or part of the prescription, to acknowledge the Medi-
care relationship, and also to acknowledge the receipt of
non-child resistant packaging. The customer’s signature 1s
recorded electronically by the computer 124. If the customer
chooses not to sign the signature pad, the computer 124 may
prompt the touch screen 104 to return to the greeting message
at the beginning of the dispensing process. However, 1f the
customer signs the signature pad, the computer 124 may
prompt a security camera to photograph the customer to pro-
duce a photographic record of the transaction. The computer
124 then links the photographic record or the signature to the
transaction, thereby producing a means for reproducing the
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photograph with the information 1n a report format. In this
way, the report can be accessed through a network or the
Ethernet 2926 by other systems.

After taking the photograph, the computer 124 may inter-
face with the controller 128 to provide instructions relating 5
the location of the customer’s first selected prescription bag
212. Further, the shuttle assembly 208 and the platforms 216
may be maneuvered as described above and 1n the flowchart
illustrated 1n FIG. 27. After the first prescription bag 212 is
dispensed into the dispense drawer 224, the computer 124 10
may prompt the touch screen 104 to display a message
instructing the customer to remove the first prescription bag
212 from the dispense drawer 224. The computer 124 may
then interface with the controller 128 and/or other sensors or
components in the unit 100 to verity the dispensing of the 15
prescription bag 212 and/or the recovery of the prescription
bag 212 from the dispense drawer 224.

After dispensing the first prescription bag 212, and 1f the
customer has additional prescription bags 212 stored 1n the
unit 100, the computer 124 may prompt the touch screen 106 20
to return to the message listing all of the customer’s prescrip-
tion bags 212 stored in the unmit 100. The customer may
purchase a second prescription bag 212 by repeating the
above procedure. I the customer does not have additional
prescription bags 212 stored in the unit 100, the transaction 25
may be completed.

More particularly, as shown in FIG. 26, the flow chart
illustrates an exemplary dispensing process 3200, and starts
with a consumer approaching the unit 100 at block 3204. The
consumer can touch the touch screen 104 to begin the dis- 30
pensing process 3200 at block 3208. The consumer is then
prompted to slide a registration or identification card or a
credit card through any of the readers such as the credit card
reader 106 at block 3212 to identily him or her. If the unit 100
recognizes the consumer at block 3216, the dispensing pro- 35
cess 3200 continues to prompt for a password at block 3220;
otherwise, the consumer can be directed to seek help with the
pharmacy stail at block 3224. If the password 1s valid (as
determined at block 3228), the dispensing process 3200 con-
tinues at block 3244. However, 11 the password 1s considered 40
invalid (determined at block 3228), the unit 100 will repeat
block 3220 to prompt for another password for a number of
times. In the embodiment shown in FIG. 26, the unit waill
continuously prompt for a valid password for three times,
determined at block 3236. It after the third attempt, and 11 the 45
password 1s still invalid, an mvalid password message 1s dis-
played at block 3240 and the dispensing process 3200 restarts
at block 3208.

If the password 1s considered valid at block 3228, the touch
screen 104 will display a list of the prescriptions ordered at 50
block 3244. At this point, the unit 100 can also record the
number of prescriptions. Once the consumer has selected the
prescriptions, and selected to continue with the dispensing,
process 3200, the touch screen 104 will prompt the consumer
for purchase or cancellation at block 3248. It the consumer 55
selects cancellation (determined at block 32350), the dispens-
ing process 3200 returns to block 3208. If the consumer
selects purchase at block 3250, the consumer i1s then
prompted to sign the signature pad 304 at block 3254. If the
consumer signs the signature pad 304 determined at block 60
3258, the dispensing process 3200 continues at block 3262
which snaps a picture of the consumer, or takes some biomet-
rics information of the consumer. If the consumer has not
signed the signature pad 304 within a predetermined amount
of time, the dispensing process 3200 restarts at block 3208. 65

Once a consumer record such as the picture or the biomet-
rics information has been captured at block 3262, the unit 100
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will pick up the selected prescription mechanically at block
3266, detailed hereinafter. The touch screen 104 will also
instruct the consumer to remove the prescription(s) from the
unmit 100 at block 3270. The dispensing process 3200 will then
verily the removal of the prescription at block 3274, detailed
hereinafter. When there 1s more prescriptions to be dispensed
at block 3252, the dispensing process 3200 repeats at block
2848; otherwise, the dispensing process 3200 terminates at
block 3278. In some other embodiments, the block 3252 can
be eliminated.

FIG. 27 shows an exemplary mechanical dispensing pro-
cess 3300 in the unit 100 after the consumer has signed the
signature pad 304. Initially, the unit 100 ensures that a picker
assembly 1s at a home location at block 3304. Once the
consumer signs the signature pad 304, a prescription 1denti-
fication number associated with the prescription 1s read, a
plurality of coordinates with respect to the prescription i1den-
tification number 1s determined. The picker assembly 1s then
moved to the coordinates and scans in the barcode of the
prescription coordinates at block 3308. I 1t 1s determined that
the barcode 1s a bad barcode read at block 3312, the mechani-
cal dispensing process 3300 allows a number of repeated
barcode reads starting at block 3308. In the embodiment
shown, the picker assembly can read the barcode a total of
three times. If after three attempts (determined at block
3316), the prescription 1s transierred to a return tray at block
3320, and a technician 1s alerted at block 3324. The bad read
1s then recorded at block 3328, and an associated prescription
database 1s updated at block 3332. Thereafter at block 3336,
a warning message 1s displayed at the touch screen 104.

I1 1t 1s determined that the barcode 1s a good barcode read
at block 3312, the mechanical dispensing process 3300 con-
tinues to check if the corresponding bag or package 1s found
atblock 3340. If no corresponding bag 1s found, block 3324 1s
repeated. Otherwise, 11 a corresponding bag or package 1s
found, the picker assembly grabs the found package and
moves the package to a dispensing slot at block 3344. The
barcode of the found package 1s scanned to verily against a
prescription record at block 3348. IT1t1s determined that there
1s a bad barcode read at block 3352, the mechanical dispens-
ing process 3300 allows a number of repeated barcode reads
starting at block 3348. In the embodiment shown, the barcode
can be read a total of three times. If after three attempts
(determined at block 3356 ), the prescription 1s assumed not to
have been dispensed. If no barcode can be read, block 3324 1s
repeated. Otherwise, 11 1t 1s determined that the barcode 1s a
good barcode read at block 3352, the mechanical dispensing
process 3300 terminates.

In some cases, a consumer may have prescriptions in both
the unit 100 and behind the counter. The consumer can
receive all the prescriptions without having to access the unit
100. Particularly, the consumer can go directly to the counter
and requests that all the prescriptions are picked up at the
counter. The pharmacy stafl can then select a particular pre-
scription electronically via the interface engine 2918, and
open the unit 100 to remove the prescriptions. The pharmacy
stail can also select the particular prescription electronically,
and remove the prescription at a special dispensing slot, such
as a back of the unit 100. In this way, the consumer can receive
the prescriptions from the pharmacy staff directly. The umt
100 can also include a locker system such that large 1tems or
refrigerated 1tems can also be dispensed through the unit 100,
or by the pharmacy staif.

In some embodiments, the customer can be prompted to
register 1n a registration process 1n order to use the services
provided by the unit 100. During the registration process,
customer can select to use the unit 100, or select not to use the
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unit 100. A flag that identifies a customer desiring to use the
unit 100 1s set or reset during the registration process. Par-
ticularly, each customer has an 1dentity, and a flag 1s generally
associated with the identity. When the customer desires not to
use the services provided by the unit 100, the flag 1s either
manually or electronically set such that the customer can be
identified, for example, during a worktlow process of filling a
prescription. In such cases, the set tlag will prompt some
associated pharmacy stail that the prescription 1s destined for
the unit 100. The registration process can either be a manual
process where a consumer fills out a paper form and returns
the filled paper form to the pharmacy to manually entered, or
an electronic process where the consumer uses the touch
screen 104 on the unit 100 to complete the form. In a case
where the consumer uses the touch screen 104 on the unit 100
to complete the form, the unit 100 can set the flag. The
registration process can also be a web-based process. The
consumer can fill out the registration form on-line in a manner
known 1n the art. Information that the registration process can
require includes, but not limited to, date of birth, last name,
street address, zip code, phone number, an answer to a
selected question allowing the unit 100 to provide the con-
sumer a hint question to remind the consumer of the pass-
word, and the like.

In some embodiments, the unit 100 also allows the con-
sumer to assign a person other than the consumer to pick up,
for example, the prescription. The consumer can be prompted
to restrict access to a certain selected prescription for the
person. For example, the consumer can restrict the person to
pick up only a selected one of all the prescriptions that the
consumer has ordered. Particularly, the consumer can destine
a specific prescription by supplying a combination of a spe-
cific pharmacy number and some specific identifying infor-
mation, or a specific password to the selected prescription, or
to the rest of the prescription. In this way, when the person
picks up the prescription for the consumer, the person can
only have access to the one prescription assigned by the
consumer, and the person will be unable to access or see the
rest of the prescription. In some embodiments, the consumer
can also assign the selected prescription to a particular con-
sumer. In this way, the consumer grants access the selected
prescription to the particular consumer, while the consumer
can deny access to the rest of the prescription. Furthermore,
granting access by assigning a selected prescription can also
allow, for example, a parent to pick the selected prescription
for his chiuld as well as for himself.

In some embodiments, each of the pharmacy stail 1s
authenticated before opening the unit 100. Generally, an audit
trail of the pharmacy stail working with the unit 100 1s
logged. For example, each of the prescriptions that the phar-
macy staff fills can be logged. For another example, each of
the prescriptions to which the pharmacy stail has access can
also be logged.

In some embodiments, when a prescription 1s a special item
such as a new order, a refrigerated item, a large 1tem, a bulky
item, and the like, the prescription can be stored behind the
counter. In such cases, even 1f a consumer has registered to
use the unit 100, the consumer will be presented with a list of
all the prescriptions available including the special item to the
consumer on the touch screen 104. Particularly, the touch
screen 104 can display the list of all the prescriptions avail-
able to the consumer, and can 1dentily an 1tem on the list that
requires special attention with a note. For example, the note
can direct the consumer where the consumer can pick up the
item on the list. For example, the note can also direct the
consumer to the pharmacy counter for any prescription not
tound 1n the unit 100.
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In embodiments where pharmacist consultation 1s
required, the unit 100 can be configured to only allow loading
of refill prescriptions. In such cases, 11 a new prescription
order 1s queued for filling and depositing into the unit 100, the
new prescription order can be quarantined such that the con-
sumer cannot access the new prescription order until after a
consultation. In some other cases, 11 a new prescription order
1s queued for filling and depositing 1into the unit 100, a quar-
antine flag 1s set such that the new prescription order can be
accessed after the pharmacy stail has reset the quarantine flag.

In some embodiments, the unit 100 can provide a phone
number that the consumer can call to interact with the phar-
macy stail on duty. The phone number can be provided 1n a
combination of the touch screen 104, a receipt, and a prescrip-
tion description included. The unit 100 can also be configured
to include communication devices such as an intercom, a
receiver therein such that the consumer can communicate
with the pharmacy staif that can be located remotely from the
unit 100.

Some states have limitations on the types of prescription
that can be accessed through the unit 100. For example, some
states have limitations on narcotics being accessible through
the unit 100. In such cases, the unit 100 can be configured to
have a prescription tlag that can be set for some selected
prescriptions. The unit 100 can be configured to reject any
prescription whose associated prescription flag has been set,
even 1f the flagged prescription 1s madvertently loaded. In
some cases, the unit 100 can be configured to set the prescrip-
tion flag at manufacturing according to a destination state of
the unit 100.

Furthermore, a prescription that continues beyond a year
has to be rewritten by a physician 1n many states. After the
prescription has been rewritten, the newly filled prescription
1s typically assigned a different prescription identification
number. Because the rewritten prescription has a different
prescription identification number, the rewritten prescription
can sometimes be inadvertently considered as a new prescrip-
tion that requires consultation. In such cases, the unit 100 can
be configured to 1dentity such a rewritten prescription, and to
allow the rewritten prescription having a new prescription
identification number to be dispensed to a consumer as 11 1t
were a refill without consultation. In some cases, after the
prescription identification number has been assigned, the
consumer may only have access to the original prescription
number. However, the consumer typically will have to enter
the new prescription 1identification number once the new pre-
scription 1dentification number has been assigned. In such
cases, the unit 100 can be configured to allow the consumer to
use either the original prescription number or the newly
assigned prescription identification number such that the pre-
scription can be dispensed. In some embodiments, the unit
100 can be configured to display both the original prescrip-
tion number and the newly assigned prescription identifica-
tion number along with the prescription name in the touch
screen 104.

In many pharmacies, some over-the-counter (“OTC”)
items are kept behind the counter for security purposes. These
OTC 1tems are generally non-prescription items such as,
without limitation, expensive merchandise, and “easily sto-
len” or “walk away” 1tems. In such cases, the unit 100 can also
be configured to store these items such that these items are
available to consumers with or without a registered account.
Furthermore, the unit 100 can provide an ability to pay for and
then receive these non-prescription items.

In some embodiments, purchases done on the unit 100 can
be recorded 1n a point-of-sale (“POS”) system or financial
accounting system associated with a store or a pharmacy. To
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record the purchases, an interface of the unit 100 1s coupled to
the POS of the store. FIG. 29 shows an information system
2910 that illustrates an exemplary computer and network
system within a typical pharmacy location or a pharmacy
store. The information system 2910 includes a pharmacy
information system 2914 that i1s coupled to an interface
engine 2918 and a POS system 2922 of the pharmacy or the
store via an Ethernet connection 2926. In some embodiments,
the interface engine 2918 1s a software-based interface
engine. In such cases, soltware used on the interface engine
2918 and the POS system 2922 can be created by a particular
vendor or the store running a particular operating system such
as Windows XP. The interface engine 2918 can interface the
pharmacy information system 2914 to recerve all pharmacy
prescription and order data, and to transmit purchase infor-
mation to the POS System 2922. The imnformation system
2910 also includes a router or firewall equipment 2930 that
shields the information system 2910 from other networks,
and allows the information system 2910 to communicate with
the other networks 1n a manner know 1n the art. In this way, the
store or the pharmacy can have secure access to the Internet
through the router or firewall equipment 2930 for remote
diagnostics, support, maintenance, and the like. In some
embodiments, the unmit 100 uses virtual private network
(“VPN”) technology to guarantee a secure point-to-point tun-
nel between the unit 100 and a central data processing center.
Although an Ethernet 1s shown coupling items of the infor-
mation system 2910, other networking systems can also be
used. Operations of the information system 2910 will be
discussed hereinafter.

In some embodiments, consumers need to know when their
prescriptions are ready through the Internet. The information

system 2910 can also provide secure web-based access to a
consumer’s information, including a status of any refills and
whether those refills are available for pick up. Using the
web-based access, the consumer can also pre-pay for their
prescriptions. In this way, the consumers can simply pick up
the prescription at the unit 100 without having to go through
the payment process. In some embodiments, the pre-payment
process can also be set up during the registration process that
an associated credit card or bank account will be charged after
the prescription 1s deemed ready to be picked up. Further-
more, a consumer can also designate another person to pick
up the prescription via the web-based access.

In addition to the Ethernet 2926, other types ol networking
techniques such controller area network (“CAN”) bus inter-
nal to the system 2910 and the unit 100 can also be used. The
unit 100 can also include other networked devices such as
distributed, and networked micro-controllers to control the
robotics and the picker assembly, for example. Other elec-
tronics of the unit 100 include, without limitation, a pulse-
width modulated motor drive, motors with encoders, a feed-
back control of internal mechanisms such as speed and
acceleration, a unique homing scheme 1n the unit 100 to
mimmize the use sensor bars or other elaborate position sens-
ing, an intelligent distributed control with built in error recov-
ery, a plurality of indicator lights and numeric readouts to
notily pharmacy staff of machine status, on-board self diag-
nostics and error code readout, self diagnostics with intelli-
gence to correct errors, eflicient cabling, modular electronic
design for rapid field service, magnetic door sensors, eStop
and fail sate design, ability to email from 1nternal electronics
to internet email address, ability to reprogram firmware
remotely, use of velocity, acceleration, and position sensing,
tor intelligent teedback control, indicator lights on front of
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machine to improve communications to an end user, motor
load sense and protection intelligence, and bag/product sen-
sor and barcode scanner.

In some embodiments, the system 2910 and the unit 100
can also include a plurality of front-end capabilities. For
example, iI consumers need a secure place to submit paper
prescriptions when the pharmacy 1s closed, a secure paper
prescription drop oif 1s built into the unit 100 allowing con-
sumers to drop oif the paper prescriptions and pharmacy staft
to access them. For another example, 11 consumers need a
means to get a prescription processed by an alternate fill
location when the pharmacy 1s closed, the unit 100 contains a
built-in scanner such that a consumer can feed in a paper
prescription. The scanner can scan and securely capture the
prescription. The unit 100 then answers specific information
necessary to fill the prescription. The information 1s then sent
clectronically to a designated remote fill location for process-
ing and then delivery back to the pharmacy for the consumers
to pick up.

After a prescription has been written, the prescription 1s
then filled, labeled, and verified before being loaded 1n the
unit 100 for dispensing. FIG. 30 shows a prescription prepa-
ration data tlow 3010 that 1llustrates an exemplary prescrip-
tion 3012 being filled, labeled, and verified by pharmacy staif
in a plurality of locations within the pharmacy. After the
pharmacy stail has received a prescription, the prescription
can be entered 1nto the pharmacy information system 2914.
Associated records are subsequently sent to the interface
engine 2918 for consumers who have registered with the
information system 2910 to use self serve capability of the
unit 100. In some embodiments, the records can also include,
without limitation, patient name, patient address, patient
phone, name of doctor and other third party information. In
some other embodiments, the records can include a unique
patient i1dentification that can be shared between different
units, patient fax numbers, patient email address, patient
home phone, patient business phone, patient mobile phone,
patient pager number, HIPAA flag as described earlier, and
patient birthday. In some embodiments, the records can also
include prescription data elements such as, without limita-
tion, prescription number, refill number, fill date, maximum
refills, quantity ordered, store number, msurance iforma-
tion, Medicaid information, co-pay information, co-pay
amount, non-child resistant packaging information, and last
prescription information 1f any. Like any prescriptions, the
records can also include medication elements such as, with-
out limitation, drug name, drug code, tax information, brand
name, generic name, retail price, 1ill cost, drug cost, physician
information, and physician contact information. The phar-
macy stafl also uses the pharmacy information system 2914
and a scanner 3014 to manually verily the filled prescription
3012 against the prescription record by scanming a barcode
3018 on a dispenser bag 3024. If an error or an exception
occurs during transmission, a message 1s displayed on the
pharmacy information system 2914.

In some embodiments, the unit 100 through the touch
screen 104 displays to the consumer all prescriptions that are
processed in the pharmacy including items that are purchased
outside of the unit 100. The interface engine 2918 can be
configured to provide feedback imnformation when the pre-
scription has been purchased outside of the umt 100. In this
way, the umt 100 can remove the prescription from the list
displayed to the consumer thereby avoiding confusion. Simi-
larly, prescriptions that are voided or otherwise deleted are
also communicated via the interface engine 2918 such that the
unit 100 can also remove those 1tems from the list displayed
to the consumer. Furthermore, 11 a consumer has not picked
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up his or her prescription in a predetermined amount of time,
the prescription will be returned to the return tray 552,
detailed hereinafter. In such cases, the interface engine 2918
can also provide a notification that the prescription has been
returned, for example.

In some embodiments, the pharmacy information system
2914 can update prescription information without requiring
the prescription be voided and refilled or rewritten. As a
result, third party information such as insurer, the retail price,
or the co-pay can also change. In such cases, the unit 100
generally queries the pharmacy information system 2914 via
the interface engine 2918 for the most recent information
regarding the prescription just prior to displaying the infor-
mation to the consumer. In this way, the most current infor-
mation 1s available to the consumer. Still furthermore, when a
client uses a pharmacy information system 2914 from a ven-
dor, 1t 1s often difficult and timely to get an interface written.
In such cases, the existing interface engine 2918 can be
adapted to interface with other systems such as bulk pill
counters/dispensers, voice automated refill (“IVR™), instead
of developing a new interface. In some cases, an IVR 1nter-
face does not always provide suilicient data because the IVR
interface 1s generally reactive. As a result, only information
on a prescription 1s available when requested and some
important fields like non-child resistant cap, and the co-pay or
the retail price are unavailable. The interface engine 2918 can
be augmented with another interface of the vendor. In such
cases, information going to the label printer can be captured
and thus can be used to augment data missing from the IVR
interface.

In some embodiments, the pharmacy staff needs to identify
between prescriptions that go into the unit 100 and those that
should be kept somewhere else. In such cases, during the
process of filling a prescription or a loading process 3140, a
notice can be displayed in the form of a dialogue box, a color
coded screen form, and the like to inform the pharmacy staff
that 11 the prescription 1s to be placed in the unit 100. Particu-
larly, a set registration tlag 1s used to trigger such a notice to
be displayed.

In some embodiments, the pharmacy staff needs to marry
or to match a prescription to a dispenser bag. In such cases,
alter a prescription has been filled and before 1t can go 1nto the
unit 100, the prescription 1s matched with the dispenser bag.
The process of matching starts with scanning a barcode of the
prescription and a barcode on the dispenser bag, as discussed.
In this way, the barcode of the description bag 1s matched with
the barcode of the prescription, which links to a database
record with the details of the prescription.

FIG. 31 shows an exemplary data flow 3100 when a con-
sumer requests for a refill prescription to be put in the unit
100. Particularly, when the pharmacy stail enters the written
refill prescription and patient information at a dispensing,
screen 3101 where the entered information 1s stored in the
pharmacy information system 2914 at step 3102. The phar-
macy information system 2914 checks to see the consumer 1s
a registered customer. If the consumer 1s a registered cus-
tomer, the pharmacy information system 2914 then sends the
prescription record to the interface engine 2918 at step 3103.
The mterface engine 2918 then sends the prescription record
to the unit 100 at step 3104, while the pharmacy staff {ills the
prescription and puts the prescription 3012 into the dispenser
bag 3024 and scans the barcode 3018 at step 3105. The
interface engine 2918 then sends the scanned barcode to the
unit 100 at step 3106 while a pharmacy technician 3120
places the bagged prescription in the unmit 100. In some
embodiments, the pharmacy information system 2914 will
display a popup window to allow the pharmacy statl to scan a
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bag number associating the prescription with the bag 3024.
However, when the prescription 1s returned to stock, the phar-
macy information system 2914 will send a transaction to
interface engine 2918 to mark the prescription as a return, and
the unit 100 will flag the prescription as cancelled and put the
bag 3024 in a return bin. When the prescription 1s voided,
pharmacy information system 2914 will send a transaction to

interface engine 2918 to mark the prescription as a void, and
the unit 100 will flag the fill as cancelled and put the bag 3024
in the return bin.

Referring back to FIG. 31, when the consumer comes to
pick up the bagged prescription, the unit 100 sends a prescrip-
tion number associated with the prescription to the POS sys-
tem 2922 at step 3109. The POS system 2922 then requests
information such the prescription price from the POS system
2922 to the pharmacy information system 2914 at step 3110.
In turn, the pharmacy information system 2914 sends the
requested information such as the prescription price back to
the POS system 2922 at step 3111. The POS system 2922
subsequently send the prescription price back to the unit 100
at step 3112. The unit 100, after receiving the prescription
price from the POS system 2922, sends out a prescription
transaction back to the POS system 2922. The POS system
2922 also sends the prescription transaction to the pharmacy
information system 2914 which 1n turn sends a confirmation
back to the unit 100 through the POS system 2922.

During the transaction, 11 the consumer selects to pay for
the prescription with a credit card, the consumer can be
prompted on the touch screen 104 to slide a credit card
through the credit card reader 106. The transactions will then
be reported from the unit 100 to the POS system 2922 and
other financial institutions through the interface engine 2918.
In some embodiments, the unit 100 can be configured to
accept debit cards whose pin numbers can be entered on the
keypad, and giit cards which can be read by the magnetic
stripe reader 105. In embodiments where the consumer
wishes to pay for the prescription with a radio-frequency
(“RE”) based credit or debit token such a speed pass, the unit
100 can be configured to include an RF speed pass reader can
be interfaced to the POS system 2922. If the consumer logins
to the unit 100 with a credit card, the unit 100 can automati-
cally use the credit card information as default payment infor-
mation, or displays some options to the consumer with the
touch screen 104, without requiring the consumer to stripe the
credit card again. However, 11 the consumer selects to pay for
the prescription with cash, the POS system 2922 accepts the
cash with a cash acceptor, and prints a receipt for the trans-
action for the cash.

There are times when some prescriptions need to be loaded
quickly, the umit 100 also includes a quick load process. In the
quick load process provides the pharmacy staff with an access
to a single quick {ill tray within the unit 100 without having to
open a back door of the unit 100. Periodically during the day,
inventory can also be added to the unit 100 by simply swap-
ping trays. For example, an old quick fill tray can be swapped
with a new quick fill tray filled with items. Once loaded in the
umt 100, the unit 100 can automatically move the newly
deposited 1tems 1n the quick fill tray to empty slots. FIG. 32
shows a tlow chart illustrating an exemplary quick loading
process 3020. The quick loading process 3040 starts when the
pharmacy stafl initiates an unlock sequence on the unit 100 at
block 3044. Like the loading process 3140, a red LED 1s Iit,
and the MSM sends a request to access the unit 100 at block
3048. The quick loading process 3040 determines if a quick
{11l tray 1s 1n use at block 3052. If the quick fill tray 1s being
used, the pharmacy stail has to wait for the tray access to be
completed at block 3056. Once the quick fill tray 1s available,
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the quick loading process 3040 sends an unlock request to the
MSM, the quick fill tray lock 1s released, and an associated
green LED 1s lit at block 3060. Once the pharmacy stafl opens
the quick fill tray door at block 3064, the pharmacy stafl can
replace the quick fill tray at block 3068, locks the quick fill
tray at block 3072, respectively. The quick fill tray LED 1s
turned off at block 3076, and the MSM instructs the main
processor that the quick fill trays were accessed at block 3080.
Thereaftter, 1tems 1n the quuck fill tray are transterred to empty
slots 1n other trays 1n the unit 100 at block 3084.

FIG. 33 shows an exemplary transier process 3400 for
returning prescription to a return tray or an empty slot within
a tray designated as a return tray. Particularly, the unit 100
identifies 11 there 1s an empty slot available at block 3404.
Thereatter, the coordinates of an empty slot are returned from
block 3408, detailed hereinafter. The transier process 3400
then sends the picker assembly to home at block 3412 to reset
the coordinates. At block 3416, the picker assembly 1s moved
to the prescription coordinates at which the item 1s to be
transferred. The barcode of the coordinates 1s also read at
block 3416. If 1t 1s determined that the barcode 1s a bad
barcode read at block 3420, the transier process 3400 allows
a number of repeated barcode reads starting at block 3412. In
the embodiment shown, the picker assembly can read the
barcode a total of three times. If after three attempts (deter-
mined at block 3424), the error condition 1s recorded at block
3428. If it 1s determined that the barcode 1s a good barcode
read at block 3420, the transfer process 3400 continues to
check 11 an expected package 1s found at block 3432. If the
expected package 1s not found, a package location table of the
unit 100 1s updated at block 3436, the error condition 1s also
recorded at block 3440, and an automated inventory process
tfor all trays 1s 1mitiated at block 3444, detailed heremaftter.

If the expected package 1s found, the picker assembly then
grabs and removes the package from the coordinates at block
3448. The picker assembly 1s then moved back to home
coordinates of the designated return tray at block 34352, and
subsequently moved to the empty slot coordinates at block
3456, respectively. The package location table of the unit 100
1s updated at block 3460.

In some embodiments, part of the unit 100 requires that
items or packages therein to be able to move around with the
picker assembly. However, 1tems or packages can become
jammed or other 1ssues can arise. The unit 100 can be con-
figured to detect such problems. Particularly, the unit 100
checks the barcode on a package at 1ts location before and
alter moving it. The unit 100 also has a robotic assembly that
sweeps the top of the trays where packages have been moved
in order to seat or reseat anything that 1s slightly askew. The
sweep can also forcibly cause some jamming 1n the trays.
After trying to correct or force an error, the unit 100 then
re-scans all barcodes of the moved 1tems to verily that items
are accurately slotted. In this way, the unit 100 will not be
back in service for consumer use before the jammed items are
removed thereby preventing consumer use and alerting phar-
macy and support personnel of the problem.

During the transfer process, an empty slot 1s to be located
and verified to be empty. FIG. 34 shows a flow chart 1llustrat-
ing an exemplary empty slot verification process 3500. The
picker assembly 1s moved over to a slot that 1s indicated empty
in the package location table at block 3504. The barcode of
the slot 1s then scanned at block 3508. Again, 11 it 1s deter-
mined that the barcode 1s a bad barcode read at block 3512,
the empty slot verification process 3500 allows a number of
repeated barcode reads starting at block 3512. In the embodi-
ment shown, the barcode 1s read a total of three times. If after
three attempts (determined at block 3516), the empty slot
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verification process 3500 returns an error to the transier pro-
cess 3400 at block 3518, and the error condition 1s recorded at
block 3520. IT 1t 1s determined that the barcode 1s a good
barcode read at block 3512, the error condition 1s recorded at
block 3520 again. After the error condition has been recorded,
the package location table of the unit 100 1s updated at block
3524, and the automated inventory tlow process 1s imitiated at
block 3528. If no barcode 1s read, the empty slot verification
process 3500 terminates.

As part of a loading process and the transier process 3400,
cach of the trays that were accessed can be re-inventoried.
FIG. 35 shows a tlow chart illustrating an exemplary auto-
mated inventory tlow process 3600. The automated inventory
flow process 3600 starts by determining an inventory
sequence at block 3604. The picker assembly 1s then moved to
a front of the tray according to the inventory sequence at block
3608. Since each tray contains a plurality of slots, all slots are
inventoried at block 3612, and the package location table of
the unit 100 1s updated at block 3618. If there are more than
one tray in the unit 100 as determined at block 3622, and
block 3608 i1s repeated. It there 1s no more trays to be mnven-
toried, the automated inventory flow process 3600 continues
to check 11 there are any bad reads. If there are no bad read
determined at block 3626, the automated imnventory tlow pro-
cess 3600 terminates.

If there are any bad read, the automated inventory tlow
process 3600 moves the picker assembly to the slot that has a
bad barcode read at block 3630, and the barcode 1s read at
block 3634. Again, 11 1t 1s determined that the barcode 1s a bad
barcode read at block 3638, the automated inventory flow
process 3600 allows a number of repeated barcode reads
starting at block 3634. In the embodiment shown, the barcode
can be read a total of three times. I after three attempts
(determined at block 3642), the automated mventory flow
process 3600 returns an error to the transier process 3400 at
block 3646. If there 1s no barcode read from the slot deter-
mined at block 3650, the automated inventory flow process
3600 allows a number of repeated barcode reads starting at
block 3634. If 1t 1s determined that the barcode 1s a good
barcode read at block 3512, the package location table of the
umt 100 1s updated at block 36354. If there are more bad
barcode reads determined at block 3658, the automated
inventory flow process 3600 repeats at block 3630.

The re-inventoried unit 100 can also generate a report that
can be accessed by other systems in the network. For
example, an inventory report that, for example, automatically
collates all the 1tems 1n the unit 100 can be provided to users
by the unit 100, or systems such as the pharmacy information
system 2914. In some embodiments, the pharmacy informa-
tion system 2914 can also generate a third party log that
reproduces a report that can include sorted and filtered data
for specific dates and 1nsurers, for example.

Furthermore, the unit 100 can also notify a consumer when
a prescription 1s ready to be dispensed. For example, the unit
100 can generate automated phone call to numbers provided
by the consumer during registration, text messages to cell
phone, email messages to email addresses, and the like. Based
on the information available via the interface engine 2918, the
unit 100 can also notify a consumer when prescription stored
in a will-call section has been filled, and 1s available to be
picked up using means described earlier.

Consolidation of the trays allows the unit 100 to move
around the bags to create contiguous empty slots with a pri-
mary intent of creating entirely empty trays. FI1G. 36 shows a
flow chart 1llustrating an exemplary consolidation process
3700. The consolidation process 3700 starts with unloading
all expired packages at block 3704, detailed herematter. The
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consolidation process 3700 then move the picker assembly to
the home position or coordinates at block 3708, and checks to
determine if there are any empty slots in the trays or platforms
at block 3712. It there are no more trays to check as deter-
mined at block 3716, the consolidation process 3700 termi-
nates. If there are more trays to check as determined at block
3716, the consolidation process 3700 moves the picker
assembly to a next tray starting at block 3720.

If there are empty slots 1n the trays or platforms determined
at block 3712, the consolidation process 3700 determines a
consolidation pattern at block 3724. For example, the con-
solidation pattern can consider which tray to empty first 1n
some embodiments. Thereafter, the consolidation process
3700 checks for empty slots at block 3728, and starts to move
the picker assembly to slots that are occupied at block 3732.
Once the picker assembly 1s moved into position, the bar-
codes of the occupied slots are read at block 3736. If 1t 1s
determined that the barcode 1s a bad barcode read at block
3740, the consolidation process 3700 allows a number of
repeated barcode reads starting at block 3740. In the embodi-
ment shown, the barcode 1s read a total of three times. If after
three attempts (determined at block 3744), the consolidation
process 3700 records the error condition at block 3748, and
transiers the bags to the return tray at block 3752, as described
carlier. I 1t 1s determined that the barcode 1s a good barcode
read at block 3740, the consolidation process 3700 checks to
determine 11 the bag 1n the occupied slot matches the expected
item listed 1n the package location table at block 3756. If there
1s no match between the expected item and the barcode
scanned, or 1 there 1s no barcode at all, the package location
table 1s updated at block 3760. However, 1f the expected 1tem
matches the bag 1n the occupied slot, the consolidation pro-
cess 3700 removes the bag from the occupied slot at block
3764, moves the bag in the empty slot at block 3768, and
deposits the bag ito the empty slot at block 3772, respec-
tively. Therealter, the package location table 1s updated at
block 3776, and the consolidation process 3700 checks to
determine 11 there are more items to move at block 3780. If
there are more 1tems to more, block 3728 1s repeated; other-
wise, block 3716 1s repeated 11 there are more platforms to
check.

The unit 100 can also unload expired packages. In some
embodiments, the unit 100 provides an option to record and
determine how long a package 1s allowed to remain 1n the unit
100 if the consumer has yet to pick up the package. During
housekeeping, packages that have exceeded a predetermined
amount of time are removed 1n the return bin 352. FIG. 37
shows an exemplary unloading process 2500 that starts with
determining if there are empty slots 1n the return bin 552 at
block 2504. 11 all slots of the return bin 552 are occupied, the
unloading process 2500 terminates. Otherwise, i some slots
of the return bin 5352 are available, the unloading process 2500
continues to query a computer database for items that are
expired at block 2508. In some embodiments, the unloading
process 2500 uses a predetermined amount of time to deter-
mine if an 1tem 1s expired. If the unloading process 2500
determines, at block 2512, that there 1s no expired item, the
unloading process 2500 terminates.

If the unloading process 2500 determines that there 1s
expired 1tem, the unloading process 2500 sends the picker
assembly to the home position at block 2516. Thereafter, the
picker assembly locates the coordinates of the expired item
from the database, approaches the expired item, and read the
barcode of the expired 1tem at block 2520. If it 1s determined
that the barcode read 1s bad at block 2524, the unloading
process 2500 allows a number of repeated barcode reads
starting at block 2520. In the embodiment shown, the barcode
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1s read a total of three times. I after three attempts (deter-
mined at block 2528), the unloading process 2500 records the
error condition at block 2532, and transfers the bags to the
return tray at block 2536, as described earlier. IT it 1s deter-
mined that the barcode 1s a good barcode read at block 2524,
the unloading process 2500 checks to determine 1f the bag in
the occupied slot matches the expected item listed 1n the
package location table at block 2540. If there 1s no barcode at
all, the package location table 1s updated at block 2544, and
the error condition 1s recorded at block 2548, respectively.
Thereatter, an automated 1nventory 1s mitiated at block 2552,
and the unloading process 2500 repeats at block 2508. When
the found package matches the expected package at block
2540, the unloading process 2500 transiers the package to the
return tray 552 at block 2536. The package location table 1s
updated at block 25356, and the unloading process 2500
returns to block 2504.

In some embodiments, the unit 100 can be configured to
allow depositing prescription. FIG. 38 shows a flow chart
illustrating an exemplary prescription deposit process 3800
that starts with a consumer 3804 approaching the unit 100 at
block 3808. The consumer 3804 can touch the touch screen
104 to begin the prescription deposit process 3800 at block
3812. The consumer 3084 can slide an identification card or a
credit card through the card reader 106, or other means dis-
cussed earlier, at block 3816 to identily the consumer. The
unit 100 then determines 11 the consumer 1s a registered con-
sumer, or simply attempts to recognize the consumer at block
3820. If the unit 100 cannot 1dentity the consumer 3804, the
prescription deposit process 3800 repeats at block 3824 to
identily the consumer.

I1 the unit 100 1dentifies the consumer 3804, the prescrip-
tion deposit process 3800 goes 1nto a login mode at discussed
betore at block 3828 to prompt for a password or other infor-
mation. If the password 1s valid (as determined at block
3832), the prescription deposit process 3800 continues at
block 3836. However, if the password 1s considered invalid
(determined at block 3832), the unit 100 will repeat block
3828 to prompt for another password for a number of times.
In the embodiment shown, the unit 100 will continuously
prompt for a valid password for three times, determined at
block 3836. If after the third attempt, and 11 the password 1s
still mvalid, an mvalid password message 1s displayed at
block 3840, a message directing the consumer 3804 to see the
pharmacy stafl 1s also display at block 3840, and the prescrip-
tion deposit process 3800 restarts at block 3812.

At block 3836, the consumer 3804 1s prompted to enter a
specific function desired. After the consumer 3804 has
selected to deposit a prescription, the touch screen 104 then
prompts for details of the prescription at block 3844. The
consumer 3804 1s then directed to put the prescription in a bag
and deposit the bag 1n a deposit slot at block 3848. The
deposited bag 1s moved 1nto the return tray 352 at block 3852.

FIG. 39 shows an alternative deposit process 2600 that
starts with a consumer touching the touch screen 104 and
accessing a login screen at block 2604. After a successiul
login by the consumer 1n a manner similar to the description
above, the touch screen 104 lists a plurality of options includ-
ing prescription pick up or prescription drop off at block
2608. If the consumer selects prescription pick up at block
2612, the alternative deposit process 2600 1s transierred to the
dispense process 3200 of FIG. 26. Otherwise, 11 the consumer
selects prescription drop off for scanning purposes, the alter-
native deposit process 2600 continues at block 2624 that
verily information relating to the consumer. If the consumer
information 1s incorrect as determined at block 2628, the
consumer will be prompted to edit the information at block
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2632. Otherwise, 1f the consumer information 1s considered
correct, the alternative deposit process 2600 continues at
block 2636 that scans in the prescription that the consumer
drops 1n a deposit slot as described earlier. The scanned pre-
scription 1s displayed at block 2640, and block 2636 1s
repeated until the prescription 1s correctly scanned in, deter-
mined at block 2644. Thereatfter, the alternative deposit pro-
cess 2600 prompts for additional prescriptions at block 2648.
I1 there 1s more prescription as determined at block 2652, the
alternative deposit process 2600 repeats at block 2624. If
there 1s no more prescription, the alternative deposit process
2600 terminates.

FI1G. 40 shows a power-up self-check process 4000 used by
the unit 100. After the unit 100 1s powered up at block 4004,
the unit 100 checks 1ts memory including RAM and ROM,
and 1ts circuitry at block 4008. Thereatter, the unit 100 checks
its sensors and motors at block 4012. The unit 100 1s then kept
at 1dle for several seconds at block 4016. After the 1dle delay,
the unit 100 checks 1ts communication and resets 1f any prob-
lem 1s detected at block 4020. If the communication does not
have any problems, the unit 100 checks a set of sensors, and
resets the sensors if any problem 1s detected at block 4024.
Subsequently, the unit 100 checks the motors and resets any
motor problem 1s detected at block 4028.

FI1G. 41 shows a block diagram illustrating exemplary data
source 4100 1n the system 2910. For example, the data source
4100 includes a database 4104 that stores information such as
consumer information, and prescription imformation associ-
ated with each consumer. A register or a POS terminal 4108
communicates with the POS system 4112 (1item 2922 of FIG.
29), and the POS system 4112 communicates mnformation
such as product cost and POS information with the database
4104. The pharmacy information system 4116 (item 2914 of
FIG. 29) communicates information such as patient data,
registration, prescription data, and prescription worktlow sta-
tus with the database 4104. The unit 10 also communicates
with the database 4104 exchanging information such as pre-
scription transactions, POS, inventory, and prescription
workilow. An IVR system 4120 sends information such as
registration, prescription, and worktlow status to the database
4104. The database also generates reports that can be
accessed securely through a control center 4124.

Although the invention has been described 1n detail with
reference to certain preferred embodiments, variations and
modifications exist within the scope and spirit of the invention
as described and defined 1n the following claims.

We claim:

1. A communication network for use in delivering phar-
macy-filled prescriptions associated with specific consumers
that are stored 1n a random storage and delivery device com-
prising:

arandom storage and delivery device comprising a housing,
for securely enclosing at least one hundred prescription
storage locations, each prescription storage location
designed to store a unique, pharmacy-filled prescription
that has been associated with a specific consumer before
being placed within the device, a consumer 1nterface, a
delivery apparatus that can deliver any pharmacy-filled
prescription stored at any prescription storage location,
and a dispensing computer that communicates with the
consumer nterface and the delivery apparatus;

a sensor, located within the housing, for sensing a sensable
identifier associated with each consumer-specific pre-
scription; wherein each consumer-specific prescription
1s randomly stored at a non-predesignated storage loca-
tion, and said dispensing computer receives information
about the 1dentity and location of said stored consumer-
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specific prescription from said sensor which senses said
sensable identifier after said consumer-specific prescrip-
tion 1s placed at the non-predesignated prescription stor-
age location, to allow the storage and delivery device to
associate said consumer-speciiic prescription to the non-
predesignated storage location after said consumer-spe-
cific prescription 1s stored;

a pharmacy information system for storing electronic
records associated with stored consumer-specific pre-
scriptions, which are created by the pharmacy and com-
prise a unique consumer identifier and a prescription
number associated with the consumer; and

an interface engine that communicates with the pharmacy
information system and the dispensing computer, and
through which a unique electronic record corresponding
to each consumer-specific prescription stored in the stor-
age and delivery device 1s transferred from the pharmacy
information system to the dispensing computer;

wherein the consumer interface receives identification
information from a consumer, the dispensing computer
determines the location of a consumer-specific prescrip-
tion stored within the storage and delivery device for that
consumer, and which corresponds to the electronic
record for that consumer-specific prescription, and the
dispensing computer controls the delivery apparatus to
deliver the consumer-specific prescription to the con-
sumetr.

2. The communication network of claim 1, wherein the
clectronic record further comprises information selected
from a group consisting of: a drug name, a drug code, a brand
name, and a generic name.

3. The communication network of claim 2, wherein the
clectronic record comprises information selected from a
group consisting of: a retail price, a co-pay amount, a con-
sumer insurance information, and a Medicaid information.

4. The communication network of claim 3, wherein the
record further comprises an information selected from a
group consisting of: a physician name, and a physician con-
tact information.

5. The communication network of claim 1, further com-
prising a retail store point of sale system that communicates
with a retail store’s financial accounting system that commu-
nicates with the interface engine.

6. The communication network of claim 5, wherein the
point of sale system communicates with the pharmacy infor-
mation system.

7. The communication network of claim 5, wherein the
point of sale system communicates with a financial account-
ing system.

8. The communication network of claim 7, wherein the

point of sale system communicates with the pharmacy infor-
mation system via the interface engine.

9. The communication network of claim 8, wherein the
dispensing computer sends a prescription number to the point
of sale system via the interface engine, and the point of sale
system transmits a purchase price to the dispensing computer
via the interface engine.

10. The communication network of claim 8, wherein the
dispensing computer sends a prescription number to the phar-
macy information system via the interface engine, and the
pharmacy information system transmits a purchase price to
the dispensing computer via the interface engine.

11. The communication network of claim 9, wherein the

dispensing device stores a plurality of unique, pharmacy-
filled prescriptions for one consumer, each prescription medi-
cation being associated with a different electronic record.
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12. The communication network of claim 1, further com-
prising a controller to control the delivery apparatus, wherein
the controller communicates with the dispensing computer or
the pharmacy information system.

13. The communication network of claim 12, wherein the
delivery apparatus further comprises robotics, and the con-
troller controls the robotics.

14. The communication network of claim 1, wherein the
storage and delivery device comprises at least five hundred
unique storage locations.

15. The communication network of claim 5, further com-
prising a storage location database, wherein the database
associates every storage location storing a prescription with a
specific consumer.

16. The communication network of claim 15, wherein the
storage location database further comprises a list of consum-
ers who have registered to use the dispensing device.

17. The communication network of claim 16, wherein the
consumer interface turther comprises a touch screen and an
identification reader, and the dispensing computer communi-
cates with the touch screen and the identification reader.

18. The communication network of claim 17, wherein after
identification of the consumer, the dispensing computer
receives a user identification from the consumer interface and
communicates with the database to compare the consumer’s
identity with the registered consumers stored 1n the database.

19. The communication network of claim 18, wherein the
dispensing computer queries the storage location database to
identify all consumer-specific prescriptions stored within the
dispensing device for an 1dentified consumer.

20. The communication network of claim 19, wherein after
identification of the consumer, the dispensing computer que-
ries the database to ascertain the storage location of a stored,
consumer-specific prescription medication for the identified
consumer.

21. The communication network of claim 20, wherein the
interface 1s configured to allow a consumer to select at least
one consumer-specific prescription, and the dispensing com-
puter determines the random location in which the selected
consumer-specific prescription 1s stored.

22. The communication network of claim 21, wherein the
dispensing computer queries the pharmacy information sys-
tem to send the most updated electronic record associated
with the selected consumer-specific prescription just prior to
displaying information about the selected consumer-specific
prescription to the consumer.

23. The communication network of claim 15, wherein the
storage location database 1s located within the dispensing
computer.

24. The communication network of claim 1, wherein the
location of the dispensing computer 1s selected from the
group consisting of: a location within the dispensing appara-
tus and a location remote from the dispensing apparatus.

25. The communication network of claim 1, wherein the
pharmacy information system and the dispensing computer
are located on a single node of the network.

26. The communication network of claim 5, wherein the
pharmacy information system and pharmacy point of sale
system are located on a single node of the network.

27. The communication network of claim 23, wherein the
database 1s located within a device on the network.

28. The communication network of claim 5, wherein the
interface engine 1s located within the dispensing computer.

29. The communication network of claim 28, wherein dis-
pensing computer and the interface engine are located within
the storage and delivery device.
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30. The communication network of claim 5, wherein the
interface engine 1s located on a device on the network selected
from group consisting of: the point of sale system, the phar-
macy information system and the dispensing computer.

31. The communication network of claim S further com-
prising a router and a firewall.

32. The communication network of claim 31, wherein the
network 1s configured to allow external access across a virtual
private network.

33. The communication network of claim 5, wherein the
network comprises a network selected from a group consist-
ing of: an Ethernet network, a virtual private network, a point
to point network, a point of sale network, and a controller area
network.

34. The communication network of claim 33, wherein the
communication network transmits information to the con-
sumer selected from a group consisting of: a prescription
price, and a co-pay amount.

35. The communication network of claim 1, further com-
prising a means for communicating with a consumer located
remotely from the dispensing device.

36. The communication network of claim 5, wherein over
the counter 1tems are stored within the storage and delivery
device, and available for purchase by the consumer.

37. The communication network of claim 5, wherein the
sensor comprises an electronic reader, and the dispensing
computer communicates with the electronic reader.

38. The communication network of claim 1, wherein the
sensable 1dentifier 1s a barcode, and the sensor 1s a barcode
reader.

39. The communication network of claim 1, wherein the
dispensing computer and the pharmacy information system
are within the same housing.

40. The communication network of claim 9, wherein stor-
age and delivery device 1s located such that at least one
surface of the housing is 1n a secured area only accessible to
pharmacy personnel and at least one surface of the housing of
the storage and delivery device 1s accessible to consumers.

41. A communication network for use 1n a purchase trans-
action for a pharmacy-filled prescription stored in a random
storage, random delivery device, where said prescriptions are
associated with specific consumers before being placed
within the device, comprising;:

a networkable storage and delivery device comprising a

housing:

(1) for securely enclosing at least one hundred prescrip-
tion storage locations, wherein the storage locations
are unique 1n that every stored consumer-specific pre-
scription may be different from every other one;

(11) a user 1nterface; and

(111) a delivery apparatus that can deliver any pharmacy-
filled prescription stored at any storage location;

a sensor, located within the housing, for sensing a sensable
identifier associated with each consumer-specific pre-
scription; wherein each consumer-specific prescription
1s randomly stored at a non-predesignated storage loca-
tion, and said dispensing computer receives information
about the 1dentity and location of said stored consumer-
specific prescription from said sensor which senses said
sensable 1dentifier after said consumer-specific prescrip-
tion 1s placed at the non-predesignated prescription stor-
age location, to allow the storage and delivery device to
associate said consumer-speciiic prescription to the non-
predesignated storage location after said consumer-spe-
cific prescription 1s stored;

a pharmacy information system located remotely from the
storage and delivery device, which contains a plurality
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ol electronic records created by a pharmacy and associ-
ated with a consumer-specific prescription, wherein an
clectronic record comprises a consumer information ele-
ment, a prescription information element, and a medi-
cation information element:;

a dispenser computer communicating with the user inter-

face and the delivery apparatus;

a retail store point of sale system that communicates with a

retail store’s financial accounting system; and

an 1nterface commumicating with the pharmacy informa-

tion system, retail store point of sale system, and the
dispenser computer, which enables the transier of elec-
tronic records from the pharmacy information system to
the dispenser computer, each electronic record corre-
sponding to a consumer-specific prescription stored at a
umque storage location in the storage and delivery
device;

wherein the dispenser computer, aiter a user interacts with

the user interface, accesses information taken from a
transferred record associated with that user or a third
party having a predefined relationship with that user to
communicate purchase transaction information to the
consumer, and after recerving payment, directs the
delivery apparatus to deliver to the user a consumer-
specific prescription associated with the transferred
record after receiving payment;

and wherein the retail store’s financial accounting system

receives purchase imformation.

42. The communication network of claim 41, wherein the
prescription information element 1s a prescription number.

43. The communication network of claim 42, wherein the
dispenser computer transmits the prescription number to the
interface.

44. The communication network of claim 43, wherein the
interface transmits the prescription number to the point of sale
system.

45. The communication network of claim 41, wherein the
dispenser computer receives the purchase price or co-pay-
ment amount of the prescription medication from the inter-
face.

46. The communication network of claim 41, wherein the
storage and delivery device further comprises a means for
receiving payment.

47. The communication network of claim 46, wherein the
means for receiving payment 1s a credit card reader a cash
acceptor, or a debit card reader.

48. The communication network of claim 41, wherein the
transferred record contains nformation about a consumer-
specific prescription that was filled for and associated with the
user mteracting with the dispensing device.

49. The communication network of claim 41, wherein the
transierred record 1s directed to a consumer-specific prescrip-
tion that was filled for a third person for whom the user 1s
authorized to receive the prescription.

50. The communication network of claim 41, wherein the
user interface further comprises a touchscreen.

51. The communication network of claim 50, wherein the
touchscreen can display a listing of all consumer-specific
prescriptions that are available for pick-up by the user, includ-
ing all consumer-specific prescriptions filled for the user and
all prescriptions {filled for persons who have authorized the
consumer to pickup their consumer-specific prescriptions.

52. The communication network of claim 51, wherein the
user requests delivery of all consumer-specific prescriptions
stored 1n the device that the user 1s approved to receive, and
the delivery apparatus delivers all such consumer-specific
prescriptions.
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53. A communication network for use in a purchase trans-
action for a pharmacy-filled prescription stored in a random
storage, random delivery device, where prescriptions are
associated with specific consumers before being placed
within the device, comprising;:

a storage and delivery device comprising a housing for

securely enclosing prescription storage locations, a user
interface means, and a delivery means, wherein each

prescription storage location 1s capable of storing a dif-
ferent prescription;

a sensor, located within the housing, for sensing a sensable
identifier associated with each consumer-specific pre-
scription; wherein each consumer-specific prescription
1s randomly stored at a non-predesignated storage loca-
tion, and said dispensing computer receives information
about the 1dentity and location of said stored consumer-
specific prescription from said sensor which senses said
sensable 1dentifier after said consumer-specific prescrip-
tion 1s placed at the non-predesignated prescription stor-
age location, to allow the storage and delivery device to
associate said consumer-speciiic prescription to the non-
predesignated storage location after said consumer-spe-
cific prescription 1s stored;

a dispensing computer means for communicating with and
controlling the delivery means;

a pharmacy information system means, located remotely
from the delivery device, for storing a plurality of elec-
tronic records, wherein a record 1s created by a phar-
macy and comprises a consumer name, a drug name, and
a co-pay amount and 1s associated with a prescription
placed within the device;

a point of sale means for recording transactions made at the
device; and

an mterface means for communicating with the dispensing,
computer means, pharmacy information system means,
and the point of sale means, and which enables the
transier of an electronic record from the pharmacy infor-
mation system means to the dispensing computer
means, wherein the dispensing computer means controls
the delivery means and uses information obtained from
the transierred record to locate and to deliver to the
consumer a consumer-specific stored prescription that
the consumer 1s authorized to receive; and

wherein the dispensing computer means communicates
with the interface means to provide the point of sale
means information to account for a purchase transac-
tion.

54. The communication network of claim 1, wherein the
identification information further comprises a PIN.

55. The communication network of claim 4, wherein the
record further comprises a information selected from a group
consisting of a non-child resistant packaging information, a
consumer address, a consumer birth date, a consumer phone
number, a consumer home phone number, a consumer fax
number, a consumer mobile phone number, a consumer pager
number, and a consumer email address.

56. The communication network of claim 5, wherein the
clectronic record further comprises information selected
from a group consisting of: a drug name, a drug code, a brand
name, and a generic name.

57. The communication network of claim 56, wherein the
clectronic record comprises information selected from a
group consisting of: a retail price, a co-pay information, a
co-pay amount, a consumer insurance information, and a
Medicaid information.
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58. The communication network of claim 56, wherein the
clectronic record further comprises a information selected
from a group consisting of: a physician name, and a physician
contact information.

59. The communication network of claim 58, wherein the
clectronic record further comprises a information selected
from a group consisting of a non-child resistant packaging
information, a consumer address, a consumer birth date, a
consumer phone number, a consumer home phone number, a
consumer fax number, a consumer mobile phone number, a
consumer pager number, and a consumer email address.

60. The communication network of claim 5, wherein the
dispensing computer determines that a plurality of consumer-
specific prescriptions stored within the dispensing device
have been associated with the consumer who has identified
himself or herself, and the dispensing computer transmits to
the consumer interface the names of the prescriptions on the
touchscreen.

61. The communication network of claim 35, wherein the
dispensing computer communicates with a remotely located
consumer through a communication selected from a group
consisting of: an email, a phone call, a page, a text message,
and a fax.

62. The communication network of claim 1, wherein the
pharmacy information system 1s updated to indicate that the
consumer-specific prescription has been delivered to the con-
SUmet.

63. The communication network of claim 5, wherein the
interface engine transmits purchase information to the point
of sale system.

64. The communication network of claim 41, wherein the
consumer information element 1s the user’s name.

65. The communication network of claim 42, wherein the
consumer information element further comprises mforma-
tion selected from a group consisting of: a consumer name, a
physician name, and a physician contact information.

66. The communication network of claim 65, wherein the
information element further comprises a refill number, a co-
pay information, and a co-pay amount.

67. The communication network of claim 66, wherein the
medication 1nformation element comprises information
selected from a group consisting of: a drug name, a brand
name, retail price, and a generic name.

68. The communication network of claim 41, wherein the
consumer information element further comprises a consumer
name, and one or more miormation selected from a group
consisting of: a consumer birth date, a consumer phone num-
ber, physician name, a consumer home phone number, a
consumer fax number, a consumer mobile phone number, a
consumer pager number, and a consumer’s email address.

69. The communication network of claim 68 , wherein the
prescription information eclement comprises information
selected from a group consisting of: a refill number, a fill date,
a consumer’s insurance information, a consumer’s Medicaid
information, a co pay information, and a co pay amount.

70. The communication network of claim 69 , wherein the
medication information element comprises one or more
information selected from a group consisting of: a prescrip-
tion number, a drug name, a drug code, a tax information, a
brand name, a generic name, a retail price, a fill cost, a drug
cost, a physician information, and a physician contact infor-
mation.

71. The communication network of claim 70 , wherein the
prescription information element further comprises mforma-
tion selected from a group consisting of: a prescription num-
ber, a refill number, a fill date, a maximum refills, a quantity
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ordered, a store number, a drug cost, a consumer’s msurance
information, a consumer’s Medicaid information, a co pay
information, and a co pay.

72. The communication network of claim 41, wherein the
device 1s capable of storing over the counter items.

73. The communication network of claim 72 , wherein an
over the counter item 1s purchased substantially contempora-
neously with a consumer-specific prescription.

74. The communication network of claim 41 further com-
prising at least 500 storage locations.

75. The communication network of claim 1, wherein sub-
stantially all the stored consumer-specific prescriptions are
refills.

76. A communication network for use in a purchase trans-
action 1n a retail pharmacy using a random storage, random
delivery device that stores pharmacy-filled prescriptions,
cach associated with a particular consumer before being
stored, comprising

an automated random storage; random delivery device
comprising a housing, a dispenser computer, a delivery
apparatus, and at least one hundred prescription storage
locations, each prescription storage location capable of
storing a unique pharmacy-filled prescription, and being,
accessed by the delivery apparatus upon demand;

a sensor, located within the housing, for sensing a sensable
identifier associated with each consumer-specific pre-
scription; wherein each consumer-specific prescription
1s randomly stored at a non-predesignated storage loca-
tion, and said dispensing computer receives information
about the 1dentity and location of said stored consumer-
specific prescription from said sensor which senses said
sensable 1dentifier after said consumer-specific prescrip-
tion 1s placed at the non-predesignated prescription stor-
age location, to allow the storage and delivery device to
associate said consumer-speciiic prescription to the non-
predesignated storage location after said consumer-spe-
cific prescription 1s stored;

a consumer interface,

a pharmacy computer system located remotely from the
storage and delivery device, which contains electronic
records created by the pharmacy and associated with
consumer-specific prescriptions, wherein each record
associated with a stored consumer-specific prescription
1s first created before a consumer-specific prescription 1s
placed at a storage location and comprises a consumer
name, a prescription number, and a drug name;

an electronic identification associated with a consumer-
specific prescription, which electronically links the con-
sumer-specific prescription and the information record;

a pharmacy point of sale system;

an mterface communicating with the pharmacy computer
system, the pharmacy point of sale system, and the dis-
pensing computer, the interface enabling the transfer of
clectronic records from the pharmacy computer system
to the dispensing computer, each electronic record cor-
responding to consumer-specific prescriptions stored at
a unique storage location in the storage and delivery
device;

wherein the user interface accepts identification from the
consumer, the dispensing computer provides transaction
information to the consumer, the user interface accepts
payment from the consumer, the dispensing computer
controls the delivery apparatus to deliver to the con-
sumer a consumer-specific prescription that corresponds
to the electronic record for that consumer-specific pre-
scription medication, and the interface transmits pur-
chase information to the store point of sale system.




US 7,787,986 B2

39

77. The communication network of claim 5, wherein the
clectronic record further comprises information selected

from a group consisting of: a drug name, a drug code, a brand
name, and a generic name.

78. The communication network of claim 38, wherein the
barcode reader moves to a location proximate to the barcode
1n order to sense said barcode.

79. The communication network of claim 41, wherein the
sensable 1dentifier 1s a barcode, and the sensor 1s a barcode

reader.

80. The communication network of claim 79, wherein the
barcode reader moves to a location proximate to the barcode
in order to sense said barcode.
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81. The communication network of claim 53, wherein the
sensable 1dentifier 1s a barcode, and the sensor 1s a barcode
reader.

82. The communication network of claim 81, wherein the
barcode reader moves to a location proximate to the barcode
1n order to sense said barcode.

83. The communication network of claim 76 wherein the
sensable 1dentifier 1s a barcode, and the sensor 1s a barcode
reader.

84. The communication network of claim 83, wherein the
barcode reader moves to a location proximate to the barcode
in order to sense said barcode.
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